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PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 


1B. Aqueous Solutions and 
ons 


CARBONATE CHEMISTRY OF AQUATIC SYS- 
TEMS; VOLUME 2: HIGH SALINITY WATERS, 
Cape Town Univ. (South Africa). Dept. of Civil 


Engineering. 
R. E. Loewenthal, and G. R. Marais. 
Butterworths, Boston. 1984. 501 p, 4 suppl. 


PTT) 
W88-03949 


EFFECT OF CHEMICAL COMPOSITION OF 
WATER ON HENRY’S LAW CONSTANT, 
Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

For primary bibliographic entry see Field 5A. 
W88-04197 


2. WATER CYCLE 
2A, General 


WEATHER _— AND WEATHER RADAR 


PROCESSING SYSTEMS, 

Halff (Albert H.) Associates, Inc., Dallas, TX. 
For primary bibliographic entry see Field 7B. 
W88-03635 


BVARBIATING PARTIAL AREAS OF WATER- 
D RUNOFF, 

Griffith Univ., Nathan (Australia). School of Aus- 
tralian Environmental Studies. 

For primary bibliographic entry see Field 2E. 


W88-03785 

SELECTED PAPERS IN THE HYDROLOGIC 
SCIENCES, 

Geerepe ‘Survey, Reston, VA. Water Resources 
Available from Supt Doc, USGPO, Wash, DC. 


20402. USGS Water-Supply Paper 2270. 119 p. S. 
Subitzky, editor. 


Descriptors: *Hydrology, *Geohydrology, *Water 
pacer Mow ot Tetents, *Water p -1bth re- 
logical Survey. 


pucaton aimed wic Sciences is a 
tion aimed at wide- 


istry, bi 
vironments, ae selected physi 
poe oy on hydrologic 
thru W88-03893) (USGS) 
W88-03884 


and chemical 
(See W88-03885 


OF SURFACE MOISTURE 


ESTIMATION 
V, IM REMOTE TEMPERA- 


LaF par sliographic entry see Field 7C. 


REAL-TIME FLASH FLOOD PREDICTION, 
Iowa Univ., lowa City. Dept. of Civil and Envi- 
F ~ Soticgr hic Field 2E. 

or entry see 
Wasosioe” 


TAYLOR’S HYPOTHESIS AND DISSIPATION 
RAINFALL, 

Mississippi Univ., University. Dept. of Civil Engi- 

V. K. Gupta, and E. Waymire. 

Journal of Geophysical Research (D) JGRDE3, 

Vol. 92, No. 8, p 9657-9660, Au 1987. 20 ref. 


Army Research Office Grant 21078-GS and Na- 
tional Science Foundation Grant CEE 8303864. 


Descriptors: . *H logic models. gee *S) ay 
Stock a *Taylor’ hypothe 
Momma 


The role of 2 ee in the cutoff in Taylor’s 
hypothesis for rainfall correlations in space-time is 
generalized to a wide class of possible stochastic 
rainfall models. Some important implications of 
this are discussed for the develop- 
ment of statistical rainfall theories, Laney Bg 
they pertain stochastic partial diffe 

ential equation is identified which in its general 
form is satisfied by several models introduced in 
the literature. ; ineuten Go eatin cl Geet 
pee aed yer wh lor in’ a eS oe 


Finally, the Feapect the respective ond of and gen- 


dissipation 
are analyzed for the cutoff in Taylor’s 
eee in a wide class of possible rainfall 


APPLICATION OF SPATIAL POISSON 
MODELS TO AIR MASS THUNDERSTORM 


‘ALL, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Sor printer Eblpaphic etry se Field 2. 
‘or entry see 

Ws#-04108- : 

ASSESSMENT OF A CLASS OF NEYMAN- 
pao a MODELS FOR TEMPORAL RAIN- 
Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2B. 
W88-04109 Ks 


IM PROCESSES WITH LONG-RANGE 
DEPENDENCE AND HIGH VARIABILITY, 


Boston Univ., MA. Dept. of Mathematics. 
M. S. Taqqu. 
Journal of Geophysical Research (D) JGRDE3, 


Vol. 92, No. D8, p 9683-9686, August 1987. 18 ref. 
NSF Grant ECS-8696-090. 


Descriptors: *Stochastic process, *Scaling, *Math- 
ematical models, *Variability, *Meteorological 
data collection, Mathematical studies, Rainfall, 
Probabilistic process, Model studies. 


A family of stochastic models which may be rele- 
vant to meteorology is described. The models are 
stochastic processes, denated 
Z(t,x), where t is time, x is a position in sj , and 
where Z measures a physical quantity o interest. 
These models can be ae a by the intensity 
of dependence, the heaviness of the probability 
— and the degree of nonlinearity. Two process- 
the fractional stable motion and the spectral 
fractional stable motion, are introduced in some 
detail, and the range of values of their parameters 
is investigated. Both processes have scaling proper- 
ties and display ianemen dependence and high 
variability. Cauthor’ *s abstract) 
W88-04110 


temporarily by 


MESOSCALE ATMOSPHERIC DYNAMICS 
AND MODELING OF RAINFALL FIELDS 
Toronto Univ. (Ontario). Dept. of Physics. 
H.-R. Cho, and D. S. T. Chan. 

Journal of Geophysical Research (D) JGRDE3, 
be 92, No. 8, p 9687-9692, August 1987. 7 fig, 13 
ref. 


Descriptors: *Rainfall, *Model studies, *Air tem- 
perature, *Mathematical models, *Vortices, Hy- 
drologic models, Weather patterns, Air masses, 
Simulation analysis, Precipitation, Stochastic proc- 
ess, Condensation, Weather. 


A two-dimensional nonuniform potential vorticity 
model for frontogenesis was used to study the 
effects of mesoscale inhomogeneities on the verti- 
cal velocity field during the process of front forma- 
tion. The effects of height-dependent mesoscale 
irregularities in potential temperature and potential 
vorticity fields during the early stages of a frontal 
development were examined. When height-de- 
pendent mesoscale irregularities are present in the 
sen tential temperature or the potential vorticity 
id, complex patterns in the vertical velocity field 
were induced which have considerable vertical 
extent. If the condensation of water vapor is in- 
cluded in the model, these deep mesoscale vertical 
velocity patterns will produce a complex mesos- 
cale pattern of precipitation. These findings sug- 
gest that the evolution of the precipitation field in 
mid-latitude ds very much 
on the horizontal and vertical structures of the 
initial thermodynamic and dynamic fields at the 
mesoscale. The statistical properties of precipita- 
tion fields will depend not only on those of the 
initial mesoscale irregularities, but also on the non- 
linear evolutionary properties of the dynamic 
system as a whole. (Geiger-PTT) 
W88-04111 





PHYSICAL MODELING AND ANALYSIS OF 
RAIN AND CLOUDS BY ANISOTROPIC SCAL- 
ING MULTIPLICATIVE PROCESSES, 

McGill Univ., Montreal (Quebec). Dept. of Phys- 
ics. 

For primary bibliographic entry see Field 2B. 
W88-04112 


EFFECTS OF SPATIAL VARIABILITY ON 
ANNUAL AVERAGE WATER BALANCE, 
Princeton Univ., NJ. Dept. of Civil Engineering. 
P. C. D. Milly, and P. S. Eagleson. 

Water Resources Research WRERAO, Vol. 23, 
No. 11, p 2135-2143, November 1987. 6 fig, 4 tab, 
21 ref. NSF ATM-7812327, ATM-8114723, and 
CEE-8307282. 


Descriptors: *Spatial distribution, *Hydrologic 
budget, *Annual distribution, Soil water, Vegeta- 
tion, Runoff, Evapotranspiration, Groundwater re- 





Field 2—WATER CYCLE 
Group 2A—General 


ESTIMATING THE WATER RESOURCE FOR 
A HIGH SIERRA WATERSHED, 

New Jersey Hazardous Waste Facilities Siting 
F TSioliographic Field 6D 
‘or entry see : 
Was be276” 


CONTRIBUTIONS OF RAINFALL TO CON- 
STITUENT LOADS IN STORM RUNOFF 
FROM URBAN CA 


TTCHMENTS, 
Survey, Tacoma, WA. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2B. 
W88-04289 


DIMENSIONLESS S-GRAPHS FOR URBAN 
Maryland Univ., College Park. Dept. of Civil En- 


fa rp me V. Hromadka. 
Journal of H 


'ydraulic oe ve 
113, No. 7, p 907-911, 


uly 1987. 3 fig, 1 


Descriptors: *Urban watersheds, *Hydrograph 
caaiien, inal ro latonshis, Dal =e 

init 4 
centhada, Renvapess andanbendon . 


developing generalized unit hydrographs for 
regional design the analy fen takes one of two 
paths. First, measured rainfall and runoff data 


time-area analyses 

tious of S-grapke obteined fyom sssasered date ond 
can be used to improve the accuracy of designs 
based on the unit hydrograph design storm ap- 


AND PLANNING, 
Illinois Univ., Urbana. Dept. of Civil 
For Wale bibliographic entry see 
2B. Precipitation 


MICROBIAL IMPLICATIONS OF DIEL VARI- 
ATIONS IN WATER QUALITY PARAMETERS 
POSSIBLY ASSOCIATED WITH ACID DEPO- 
SITION IN AN OLIGOTROPHIC RESERVOIR, 


WEATHER RADAR AND WEATHER RADAR 
PROCESSING 


SYSTEMS, 
ay (Albert H.) Associates, Inc., Dallas, TX. 
or primary bibliographic entry see Field 7B. 
Wae03635 


DISSOLVED OXYGEN: METHOD COMPARI- 
SON WITH POTENTIOMETRIC STRIPPING 
ANALYSIS, 

Jordan Univ., Amman. Analytical Chemistry Labs. 
ee a or 
Analytical Letters ANALBP, Vol. 20, No. 4, p 
529-535, June 1987. 2 tab, 6 ref. 


ved 


ic stripping 
analysis, PSA compares well with oxygen selective 
electrodes. (Author's ab abstract) 
W88-03637 


STOCHASTIC REAL-TIME SPRING FLOOD 
FORECASTING SYSTEM FOR CARMAN, 
MANITOBA, 
Queen’s Univ., Kingston (Ontario). Dept. of Civil 
. Fay, W. E. Watt, and D. G. Watts. 
ian J Civil ineeri 
Vol. 14, p 87-96, 1987. 10 fig, 5 tab, 9 


i " iptors:*Flood forecasting, 
*Floode, *Manitobe ‘Model studies, *Stochastic 
models, Forecasting, Transfer function noise mod- 


A ates pene was developed for short-term 


for the Boyne River near 


during the melt period, cumulative winter - 


tation, and an antecedent index for 
the previous summer and fall seasons. The down- 


forecasts for lead times up to 2 days. (Author’s 
abstract) 
W88-03643 


CIRRUS-CLOUD EXPERIMENT: INTENSIVE 
FIELD OBSERVATIONS PLANNED FOR 


FIRE, 

State Univ. of New York at Albany. 

D. O. Starr. 

Bulletin of the American M Society 

BAMIAT, Vol. oe No. 2 p 119-124, February 

1987. 3 fig, 1 tab, 1 3 ref. 

ese poe Descriptors:*Clouds, *Weather, 
cover, Field tests, Remote sensing, Cirrus 

Ne ed ieee eee 

consin, Cloud lidars, Microphysical observations. 


The Cirrus Intensive Field Observations 


the first cirrus experiment aye 
prehensive observing system. (Author’s abstract) 
'W88-03647 


PLANT WATER POTENTIAL MEASURED 
CONTINUOUSLY IN THE FIELD, 
National Vegetable Research Station, Wellsbourne 


(England). 
For primary bibliographic entry see Field 2D. 
'W88-03660 


WINTER STUDY OF AIR, CLOUD AND PRE- 
CANADY CHEMISTRY IN ONTARIO, 


A Environment Service, Do' 
Atapbeic ywnsview 


Environment ATENBP, Vol. 21, No. 
7 tS87-1600. July 1987. 10 fig, 6 tab, 21 ref. 
DOE contract DE-AC02-76CH000 


ey og : *Acid rain, *Chemistry of rag vr 

tion, * of por es *Seasonal variation, 

quality, *Water chemistry, “Clouds, *On pcb of 
*Rainfall, *Remote sensing, Monitoring, Air pollu- 
tion, Nitrates, Cloud liquid’ liquid water, Scavenging. 


During January and February 1984, a field 
was conducted 


important proc- 
ess during the winter season. (Author’s abstract) 
W88-03779 





BACKGROUND LEVELS OF oo PRE- 


BY: Szepesi, and K. E. Fekete. 
Atmosp! Environment ATENBP, Vol. 21, No. 
7, p- 1623-1630, July 1987. 3 fig, 1 tab, 29 ref. 


Descriptors: *Air Lager sRegional analysis, 
*Air yal *Water 


*Background levels, ulfur, Nitrogen, Pollution 
sources. 


ings are the following: (a) 69% 

(02 concentration over 
riginate from continental 

(b) 15% of precipitation sulfate and 

ipitation nitrate over Europe are con- 


ug)(SO2-S)/cu m, 
.157 mg (SO4(2-)-S)/L 
1O3(-)-N)/L. (Author’s abstract) 


i Meteorology 
JCAMEJ, ha 26, No. SS rd June 1987. 10 
ty. 2 tab, 9 ref. CCVR (France) Project No. 3857, 


studice "Re i *Model 
eS Ag crane Nu- 


cal 

ws 

PRECIPITATION DISCRIMINATION FROM 
SATELLITE TEMPERATURES 
OVER THE CCOPE MESONET REGION, 
Research and Data Systems, Inc., 
brook, MD. 


M. Weiss, and E. A. Smith. 
Journal of Climate and Applied Meteoro 
JCAMEJ, Vol. 26, No. 6, p 687-697, June 1987. 3 
fig tab, 21 ref. NOAA Contract NA81AA-0- 


rp ig Ae *Model studies, *Convective —s 
Satellite technology, *Infrared techno! 
ony: *Remote i *Measuring ea 
ud temperature, CCOPE, Montana, Storms, 
Statistics, Temperature. 


A quantitative investigation of the relationship pod 
tween satellite-derived cloud-top temperature 

rameters and the of intense convective 
ne The area of study is that of the 
Cooperative vective Precipitation Experiment 
ag which was held near Miles City, Mon- 
tana during the summer of 1981. Cloud-top tem- 
peratures, derived from the GOES-West oper- 


ational satellite, were used to calculate a variety of 

for objectively quantifying the convec- 

tive intensity of a storm. A dense network ae 
ee provided verification of surface rainfi 

ud-top temperature field and surface a 

fall data were processed into equally sized grid 


W88-03808 


HOW THE PACIFIC DRAINS THE NILE, 
D. Mackenzie. 


New Scientist NWSCAL, Vol. 114, No. 1555, p 
16-17, April 16, 1987. 2 fig. 


Electronic Techniques, Inc., Fort Collins, CO. 
For primary bibliographic entry see Field 3B. 
W88-03948 


COMPARISONS OF GAUGE AND SATELLITE 
RAIN TES FOR THE CENTRAL 


a STATES DURING AUGUST 1979, 
National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 
C. G. Griffith. 
Journal of Geophysical Research (D) JGRDE3, 
Vol. 92, No. 8, p 9551-9566, August 1987. 14 fig, 9 


tab, 36 ref. 

Pi comin. “aaa *Rain gages, 
oWeaten f *Satellite technology, 
*Rainfall, poser *Meteorological data col- 
lection, Error analysis, Networks, Weather data 

collections, Rainfall rate, Infrared imagery, Data 
interpretation. 


Rainfall estimates, inferred from the thermal infra- 
red channel of the Geostationary ion Envi- 
ronmental Satellite - East (GO - East) for 
August 1979, are compared with gage rainfalls 


WATER CYCLE—Field 2 
Precipitation—Group 2B 


over hourly and daily time frames for area-aver- 
aged amounts and point values. The area of inter- 
est is a 3,600,000 sq km region in the central third 
of the United States. Over the month the satellite 
pr ney, Raga fi 
rresponding ¢ amounts, but mean sam 
errors iaherest fm 8 gage network of this density (I 
100% othe areal ) are estimated to be minimally 

of the areal mean rainfall. Root-mean 

ximately 1 mm for daily and 0.1 

ion fen heuinanee area-averaged rainfalls and are 14 
mm for daily and 5 mm for hourly it rainfalls. 
Satellite-gage differences of daily (hourly) point 
values can be large, but 50% of the satellite 
amounts are within + or - 4(+ or - 2) mm of the 
pete = er ae age ter onl 20(+ or - 
}) mm, reinforcing the fact that the satellite-de- 
rived rainfall is an area-averaged rather than a 
point estimate of rain amount. ae 
events is comparable for daily area-averaged satel 
lite and gage data. However, hourly area-averaged 

data exhibit considerably more short-term 
uctuations than the hourly satelite data. For the 
two satellite algorithms tested, the streamlined 
technique requires the least computation time 
(10% of that needed by the life history technique) 
and shows little difference in its comparisons with 
the gages. (Author’s abstract) 
W88-04098 


SAMPLING ERRORS IN SATELLITE ESTI- 

MATES OF TROPICAL RAIN, 

Pixel Analaysis, Silver Spring, MD. 

A. McConnell, and G. R. North. 

Journal of Geophysical Research (D) JGRDE3, 

Vol. 92, No. 8, p 9567-9570, August 1987. 2 fig, 2 

tab, 4 ref. 

Descriptors: *Satellite technology, *Remote sens- 

ing, *Rainfall rate, *Tropical regions, *Error anal- 
ysis, *Sampling, Data interpretation, Mathematical 

pre Re Aerial photography, Meteorological data 

collection, Weather data collections, OV proc- 

ess, Models, Rainfall distribution, Statistical analy- 

sis. 


i. errors that might be expected when 
using a low earth-orbiting satellite are statistically 
analyzed using the GA’ (Global Ai heric 
Research Program Atlantic Tropical Experiment) 
rainfall data set. For averages over the entire 400- 
km square, and for the duration of several weeks, 
sampling errors of < 10% can be expected in con- 
tributions from each of four rain rate categories 
(light, medium, heavy, and very heavy) which 
individually account for about one quarter of the 
total rain. Two types of errors are identified that 
could invalidate the theory that errors of the order 
of 5-10% are achievable by twice-a-day snapshots 
in estimating monthly averages of total rain over 
the 500-km grid boxes: (1) GATE consisted of 
only two segments, and not enough — » is 
being performed to get good estimates of 
pling errors; and (2) the GATE area might not be 
representative of other areas of the tropics. This 
second possibility cannot be determined without 
collecting more data through carefully planned 
experiments. (Geiger-PTT) 
W88-04099 


COKRIGING RADAR-RAINFALL AND RAIN 
GAGE DATA, 

National Weather Service, Silver Spring, MD. Hy- 
drologic Research Lab. 

W. F. Krajewski. 

Journal of Geophysical Research (D) JGRDE3, 
Vol. 92, No. 8, p 9571-9580, August 1987. 8 fig, 32 
ref. 


rs: *Rainfall rate, *Radar, *Rain gages, 
*Data interpretation, *Statistical analysis, Mathe- 
matical studies, Weather data odiestions Algo- 
rithms, Sensitivity analysis, Mathematical models, 
Simulation analysis, Kriging. 


An ordinary cokriging procedure has been devel- 
— to optimally merge rainfall data from radars 

and standard rain gages. The radar-rainfall data are 
given in digitized form. The covariance matrices 
required to perform cokriging are computed from 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


Rate, sateen “Ome, ait See 
the ground truth and the error 


South America where low-level nocturnal jets fre- 
quently develop. Very few MCCs occur over the 





the range of 0.2-0.4 nine sent 
ee tos madaradts 040 tdentnves- 

Also, for data collected at other than daily 
intervals (hourly, 6-hourly, —. these results may 
not be valid. It is expected that the performance of 
the presented method, relative to rain gage data 
analysis, should be better for hourly data. (Geiger- 


W88-04100 


FRACTAL STRUCTURE AND EXPONENTIAL 
tr ted RAIN, 
— iniv., Moni 

Zawadzki. 


han of Geophysical Research (D) JGRDE3 
Mg 92, No. 8, p 9586-9590, August 1987. 4 fig, 11 


Descriptors: *Rain gages, ‘*Statistical analysis, 
*Scaling, *Sampling, *Rainfall rate, Simulation 
analysis, Mathematical models, Correlation analy- 
de, Edad analysis, Radar. 


Statistics of rain rate increments from a 10-year 
Sor various olibons, gating Of tote, sampling of 
for various of data, sampling of 


i its in 
is enalgeia. (Author’s pdb 
W88-04102 


MESOSCALE CONVECTIVE COMPLEXES IN 
THE AMERICAS, 

Pennsylvania State Univ., University Park. Dept. 
of Meteorology. 

L. Velasco, and J. M. Fritsch. 

Journal of Geophysical Research (D) JGRDE3, 
Vol. 92, No. 8, p 9591-9613, August 1987. 19 fig, 3 
tab, 60 ref. Office of Naval Research Grant SFRC 
N00014-86-K-0688 and National Science Founda- 
tion Grants ATM-82 18208 and ATM-84 18995. 


Descriptors: *South America, Satellite technology, 
*Infrared i , *Meteorologic data collection, 
*Convection, Rainfall, Weather data collections, 
Tropical regions, Tropical cyclones, Air circula- 
tion, Tropic zone zone, Flooding, Convective precipita- 
tion, Data interpretation, Precipitation. 


most part, the characteristics of mid-latitude South 
American MCCs are similar to those of MCCs in 
the United States. The most notable difference 
between North and South American MCCs is that 
the South American systems are, on the average, 
in addition to the large population of mid-atted 
ition to the oO -latitude 
South American MOGs, an even lar er number of 
tropical) systems were found. In gen- 
the mid-latitude and tropical populations 
of MCCs are nocturnal and continental; ie., the 
= majority of systems occur at night over land. 
Of the systems that do occur over water, a signifi- 
cant fraction develop into tropical storms. Large 
populations of MCCs occur in each of the physio- 
graphically similar mid-latitude areas of North and 


Amazon River Basin or over the southeastern 
United States, even though both of these areas 
exhibit large amounts of deep convective activity. 
All of the various MCC population centers occur 
in latitudinal zones of westerlies or easterlies and 
are concentrated immediately downwind of major 
mountain ranges. During an El Nino period the 
number of mid-latitude South American systems 
was more than double the number in the non-El 
Nino year. Several MCCs formed over the anoma- 
lously warm water that appeared along the Peruvi- 
an coast. Thus on the hasis of this very small 
sample, there may be a direct connection between 
MCC activity and El Nino. (Author’s abstract) 
W88-04103 


SPACE-TIME STOCHASTIC 
RAINFALL FOR SATELLITE 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Journal of Geophysical Research (D) JGRDE3, 
Vol. 92, No. 8, p 9631-9643, August 1987. 9 fig, 30 
rel, 


MODEL OF 
REMOTE-SENS- 


Descriptors: 


*Distribution patterns, *Rainfall, 
*Stochastic 


*Satellite technology, 
*Data sion, Spatial distri hcaoui 
tuion, 

thematical stud- 


A model of the spatial and temporal distribution of 
rainfall produces random Orne rainfall patterns 

these characteristics: (1) The model is defined 
on a grid with each grid point representing the 
average rain rate over the surrounding grid box; 
(2) Rain occurs at any one grid point (on average, 
pee per ge tage of the time and has a lognor- 

mai probability di distribution), (3) ar ren 
a rainfall a be arbitraril ae 


features persist hear Gua yen 
Sate inenatned hence ees te arte of 
a correlated Gaussian random field that exceeds a 
threshold. The portion of the field above the 
threshold is ri ied to have a lognormal probabili- 
ty distribution. Sample output is given for the 
model designed to mimic radar observations of 
rainfall during the Global Atmospheric Research 
Program Atlantic Tropical Experiment (GATE). 
The model is intended for use in evaluating sam- 
pling strategies for satellite remote-sensing of rain- 
all and for development of algorithms ~ convert- 
ing radiant intensity received by an instrument 
i its field of view into rainfall amount. (Au- 
thor’s abstract) 

W88-04105 


RECTANGULAR PULSES POINT PROCESS 
MODELS FOR RAINFALL: ANALYSIS OF EM- 
PIRICAL DATA, 

Universidad Simon Bolivar, Caracas (Venezuela). 
Graduate Program in Hydrology and Water Re- 


sources. 
I. Rodriguex-Iturbe, B. Febres de Power, and J. B. 
Valdes. 


Journal of Geophysical Research (D) JGRDE3, 
pe eg 8, p 9645-9656, August 1987. 9 fig, 15 
, 7 ref. 


Descriptors: *Rainfall intensity, *Model studies, 
*Statistical methods, *Denver, Hydrologic models, 
Temporal distribution, Poisson ration, Mathemati- 
cal models, Mathematical studies, Colorado. 


Some rainfall data from Denver, Colorado, were 
analyzed in detail at different levels of aggregation 
which ranging from 1 to 24 hours. Two classes of 
models were then fitted to the data. In the first 
class of models, storm events arise in a Poisson 
process, each such event being associated with a 
period of rainfall of random duration and constant 
but random intensity. Total rainfall intensity is 
formed by adding the contributions from all storm 
events. In the second class of models, storms arise 
in a Poisson process, each storm giving rise to a 
cluster of rain cells in which each cell has a 


random duration and constant but random intensi- 
ty. The estimation of the model parameters is 
performed through the first and second-order mo- 
ments of the cumulative rainfall process at differ- 
pecppapeloadly gr sr gation. The first class of models 

ives a poor fit at levels of Ba peru different 
from the the one at which the 


model parameters are 
estimated. Cluster-based models are able to take 
account of the cumulative rainfall characteristics 
over a range of time scales from 12 to 24 hours 
without changing the model parameters. These 
vas o rainfall for different periods of agarege 
values 0 for different periods of aggre, 
and the time concentration of total eunfall. 
rr ol abstract) 
W88-04106 


TAYLOR’S HYPOTHESIS AND DISSIPATION 
IN RAINFALL, 


Mississippi Univ., University. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2A. 
'W88-04107 


APPLICATION OF SPATIAL POISSON 
MODELS TO AIR MASS THUNDERSTORM 


ALL, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 
P. S. Eagleson, N. M. Fennessey, W. Qinliang, and 
I. Rodriguez-Iturbe. 
Journal of Geophysical Research (D) ae 
Vol. 92, No. D8, p 9661-9678, August 1987. 22 fig. 
3 tab, 19 ref. NASA Grant NAGS5-388, and NS 
Grant ATM-8420781. 


Descriptors: *Rainfall distribution, *Spatial distri- 

bution, *Model studies, *Poisson ratio, *Rain 

gages, Thunderstorms, Statistical analysis, Rainfall, 
'ydrologic models, Mathematical studies. 


Eight years of summer storm rainfall observations 
from 93 stations in and around the 154 km 
Walnut Gulch catchment of the Agricul Re- 
search Service, U. ee of Agriculture, 
in Arizona were p: be the ype thes gee station 
depths of 428 storms. Statistical analysis of these 
random fields yielded the first two moments, the 
spatial correlation and variance functions, and the 
distribution of total rainfall for each storm. 
sample was then split, and half was used to 
estimate, for each storm day, the distributions of 
the three parameters of each of the three conceptu- 
. tial Poisson process models pi previ- 
ly. The absolute and relative aa of the three: 
Poisson models were evaluated by comparing their 
rediction of the spatial distribution of storm rain- 
weg emir napkin han athe? | 
pry mele These point process models a 
ng important features of the ul 
Getgiecion of total storm precipitation. On the 
basis of the comparative evaluation, one of the 
models may be discarded because it is quite cum- 
bersome analytically. Of the two remaining 
models, the one that is preferred indicates a density 
of convective ‘cells’ within these air mass thunder- 
storms of about 1 cells/50 sq km, having an aver- 
age center of depth of 14 om and a radius (at 1% 
center) of 6 km. These dimensions compare 
favorably with those published previously for 
thi rms in the southeastern coastal plains of 
the U.S. (Geiger-PTT) 
W88-04108 


ASSESSMENT OF A CLASS OF NEYMAN- 
Se a ee 


Towa State Univ., Ames. Dept. of Civil Engineer- 


ing. 

E. Foufoula-Georgiou, and P. Guttorp. 

Journal of Geophysical Research (D) JGRDE3, 
4 92, No. 8, p 9679-9682, August 1987. 2 tab, 21 
ref. 


Descriptors: *Mathematical models, *Temporal 
distribution, *Model studies, *Rainfall distribution, 
*Acid rain, Stochastic process, Path of pollutants, 
Mathematical studies, Simulation analysis, Sensitiv- 
ity analysis, Poisson ratio, Rainfall. 





Pd pee MODELING AND ANALYSIS OF 
RAIN AND CLOUDS BY ANISOTROPIC SCAL- 

ING MULTIPLICATIVE PROCESSES, 

McGill Univ., Montreal (Quebec). Dept. of Phys- 


ics. 

D. Schertzer, —— S. Lovejoy. 
Journal of Research (D) JGRDE3, 
Vol. 92, No. 8, my 9714, August 1987. 11 fig, 65 
ref, 4 append. 


*Radar, *Rain, *Clouds, 


ments, the multiple scaling 
and the multiplicative and anisotropic nature 
themselves are clarified. 


mensions required the 
cal techniques. The first of these estimates 
trace moments of rain reflectivities, which are used 


cheating, 0 2 peenaiindion ef's werhad est der 
veloped for investigating strange sets and permits 
the direct evaluation of another dimension fucntion 
associated with the i 

The different intensities are ted to singularities 
of different orders in the field. This technique 
provides the basis for another new technique, ellip- 
tical dimensional sampling, which permits the ellip- 
tical dimension rain (describing its stratification) to 
be directly estimated. (Author’s abstract) 
W88-04112 


ELECTROSTATIC ENERGY OF A THUNDER- 
STORM AND ITS RATE OF CHANGE, 
boy 4 Center for Atmospheric Research, Boul- 


A. J. Weinheimer. 

Journal of Ihysical Research (D) JGRDE3, 
Vol. 92, No. 8, p 9715-9722, August 1987. 1 fig, 29 
ref, 2 append. 


Descriptors: *Thunderstorms, be tning, 
cg 2 ener *Mathematical models, "Theoret anal- 
ysis, Mathematical studies, Convection, Convec- 
tive precipitation, Model studies. 


The method most commonly used to assess the 


nonetheless a nonarbitrary 
san csic ut dies alt aasedanalie enti tr ae 
whole collection of charges. In the event that 
differences in sedimentation velocity are not ade- 
quate to account for the electrification of thunder- 
storms, this does not imply that all precipitation- 
based are ineffective, as is sometimes 
| The poediiliity set vdioeite Gis claves. 
tive processes may be effective. in driving. the 
separation of precipitation particles 
from other charged particles. (Author’s abstract) 
W88-04113 


GASEOUS DEPOSITION TO SNOW. I. EXPER- 
= STUDY OF SO2 AND NO2 DEPOSI- 
Arizona Univ., Tucson. Dept. of Atmospheric Sci- 
ences. 

M. P. Valdez, R. C. Bales, D. A. Stanley, and G. 
A. Dawson. 

Journal of Geophysical Research (D) JGRDE3, 


Vol. 92, No. 8, p 9779-9787, August 1987. 5 fig, 1 
tab, 32 ref. U. S. Forest Service Contract 28-G5- 


Descriptors: *Snow, *Sulfur compounds, *Acid 
precipitation, *Nitrogen compounds, *Deposition, 
*Path of ———_, Temperature effects, Ions, 
Chemistry of precipitation, Ozone, Snow- 

pack, Adsorption, Light intensity. 
A series of 48 laboratory experiments has deter- 
mined depth profiles of S(IV) and S(V1) accumula- 
tion in snow exposed to 20-140 ppb SO2 for 6-12 
hours. Surface velocity, calculated from 
the amount of taken up, divided by the gas- 
hase concentration, averaged 0.06 cm/sec. Snow 
near -2 degrees had an average deposition 
velocity of 0.04 cm/sec, with new snow having a 
value about double that for older, metamorphosed 
snow (0.5 versus 0.02 cm/sec). Snow held near 0 


due to sunlight, had a value of 0.06 
sunlight and temperature allowed 


ing of meltwater, deposition velocities were 
much higher (0.14 cm/sec). Deposition velocities 
for snow at -2 degrees were as much as 60% 
higher for measurements over 6 hours versus 10-12 
hours. Penetration of sulfur into the snow was 
generally about 7 cm for colder experiments and 
only 4 cm for snow with more liquid water 
present. Uptake of SO2 by snow is apparently 
determined largely by the liquid-water-to-air ratio 
in the snowpack. SO2 and ozone concentrations 
had only small effects on deposition velocity. Most 
sulfur in the snow was found as S(V1), even in the 
absence of ozone, indicating that another oxidant is 
readily available, especially in new snow. Sunlight 
had no effect on uptake, other than i the 
liquid-water-to-air ratio by surface melting of the 
snow. Four measurements of NO2 deposition to 
snow were also made; uptake was small, with 
deposition velocities averaging 0.005 cm/sec in the 
dark and 0.012 cm/sec in the sunlight. (See also 
'W88-04115) (Author’s abstract) 
W88-04114 


WATER CYCLE—Field 2 
Precipitation—Group 2B 


GASEOUS DEPOSITION TO SNOW. IL. PHYS- 
ance MODEL FOR SO2 DEPOSI- 


Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

R. C. Bales, M. P. Valdez, and G. A. Dawson. 
Journal of sical Research (D) JGRDE3, 
Vol. 92, No. 8, p 9789-9799, August 1987. 12 fig, 3 
tab, 30 ref. NSF Grant ATM-82 15694 and U. S. 
Forest Service Contract 28-95-345. 


Descriptors: *Sulfur compounds, *Acid — 
tion, *Snowpack, *Deposition, *Mat 

models, *Accumulation, *Path of pons 
Snow, Chemistry of egy Model studies, 
Acidic water, Adsorption, Ozone 


A diffusion/reaction model of SO2 uptake by snow 
containing liquid water is used to examine the 


aqueous p! 

the absence of any oxidation, the deposition 
velocity for dense snow (specific gravity 0.4) with 
a moderate liquid water mass fraction and SO2 
qoacentaationof 20 poby (x per billion by 
Laie Epeaidee selosley ng Eas afer 
increases by a factor o 

3.2 for each tenfold increase in water mass 
Se ee eee for each tenfold 
decrease in time. Sct penstciiion tnbe Gt onter- 
pack is about 5 cm for the 6-hour case. In the 
presence of air containing 30 ozone and 
lated sulfur is as S(VI), and the calculated deposi- 
tion is 0.036 cm/sec. A further tenfold increase in 
concentration gives only a 70% increase in 


ozone 

calcu- 
id orn Catt by EetllD) as oxidant, 
— that for hydrogen 


centration (with ozone at 30 ppb) results in a 2.3- 
fold decrease in deposition velocity. Wet snow 
with a liquid water mass fraction of about 0.1 gives 
a deposition velocity at 20 ppb SO2 of 0.12 cm/ 
sec, with a penetration of only 2 cm. Calculated 
and observed uptakes of SO2 by snow are in good 
agreement. (See also W88-04114) (Author’s ab- 


stract 
W88-04115 


AEROSOL AND GRAPHITIC CARBON CON- 
TENT OF SNOW, 

New Mexico State Univ., Las Cruces. Dept. of 
Physics. 

P. Chylek, V. Srivastava, L. Cahenzli, R. G. 
Pinnick, and R. L. Dod. 

Journal of Geophysical Research (D) JGRDE3, 
Vol. 92, No. 8, p 9801-9809, August 1987. 8 fig, 8 
tab, 19 ref. 


Descriptors: *Carbon, *New Mexico, *Texas, 
*Antarctica, *Greenland, *Path of pollutants, *Air 
pollution, Aerosols, ——- Chemistry of precipite- 
tion, Core logging, Ice, Snowmelt, Infrared spec 

 Shdecad Organic carbon, Lasers, Chemical ‘cniy- 


Snow samples from southern New Mexico, west 
Texas, Antarctica, and Greenland were analyzed 
for aerosol and graphitic carbon. Snowmelt water 
from the snow samples was filtered through 
and PVC membranes before analysis by infrared 
transmission spectroscopy for aerosol lw or 
laser beam analysis for graphitic carbon. Graphitic 
carbon contents were between 2.2 and 25 micro- 
grams/liter of snow meltwater. Water-insoluble 
ene te les H ‘Com “aon 
iter. Two samples o Pp tury, 
Greenland ice cores (approximate ages of 4,000 
and 6,000 years) were analyzed to assess recent 
anthropogenic effects on graphitic carbon deposi- 
tion. Ice core graphitic carbon contents were 2.5 
a suggesting that there has 
been no significant increase in graphitic carbon 
deposition in Greenland due to anthropogenic ac- 
tivity. However, in New Mexico and Texas, rural 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


aerosol graphitic carbon contents of around 5 mi- 
crograms/liter and urban aerosol graphitic carbon 
contents of up to 16 micrograms/liter reflect local 
anthropogenic sources of graphitic carbon. 
(Geiger-PTT) 

W88-04116 


RATE CONSTANTS FOR SOME OXIDATIONS 

OF SV) BY RADICALS IN AQUEOUS SOLU- 

TIONS, 

National Bureau of Standards (NML), Gaithers- 
Kinetics Div. 


burg, MD. 

For primary bibliographic entry see Field 2K. 
W88-04136 

AUTOMATIC RAIN GAUGE FOR CONTINU- 
ous, Lo TIME DETERMINATION OF 


Central ‘Blectict Genseatae Board, Leath 
icity ? a 
head (England). Central Electricity Research 


Labs. 
For primary bibliographic entry see Field 7B. 
W88-C4141 


ACCURACY OF AREAL RAINFALL ESTIMA- 
TION: A CASE STUDY, 

Centre National de la Recherche Scientifique, Gre- 
noble ay Inst. de M i 

T. Lebel, G. boss, C. Obled, 


Water Resources Research WRERAC & 
No. 11, p 2123-2134, November 1987. 8 ‘fig, 7 tab, 
19 ref, append. 


rs: *Rainfall, *Case studies, *Net rainfall, 
equations, ate 
thematical anal 


*Data voeead 
ematical studies, Ciuletslany 
sis. 


Good estimates of mean areal rainfall are needed as 
inputs to hydrologic models. When based on 
ground measurements, their accuracy depends on 
the spatial variability of the rainfall process and on 
the rain gage network density. Accuracy is of 
particular importance when areal rainfall estimates 
Ps nettete mm ar en t tn hop dine, abort spor 
Seen ate. ee ee and 
maintaining required emeteringf ilities, es- 
ly in mountainous regions, 0} results in 
w-density observation networks. The accuracy 
of exesi salsfall eatienation wes validated through 0 
case study on a catchment area in the Cevennes 
region of France. The basic tool for the analysis 
was a ‘scaled estimation error variance’ which was 
computed from a scaled climatological variogram 
model of the rainfall field. The use of this variance 
to provide a theoretical criterion to compare the 
accuracy that can be expected with three linear 
estimators (Thiessen, spline, and for vari- 
ous networks’ densities is illustrated. To support 
the methodology, an experimental validation of the 
scaled estimation error variance computation was 
— — igen areal rainfall — 
comput with a very density network. 
(Lantz-PTT) 
W88-04190 


400 YEARS OF CENTRAL CALIFORNIA PRE- 
CIPITATION VARIABILITY RECONSTRUCT- 
ED FROM TREE-RIN 

California Univ., Santa Barbara. Dept. of Geogra- 


P Paichecteca, L. Haston, and F. W. Davis. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
809-818, October 1987. 5 fig, 6 tab, 24 ref. 

Cabreenta Water Resources Center Grant W-657. 


— rs: *Paleoclimatology, *Precipitation 

ity, *Precipitation, *Data acquisition, *Hy- 
drologic aspects, *Tree rings, Trees, Data interpre- 
tation, Central California, Spruce trees, Rainfall, 
Calibrations, Hydrologic data. 


Coastal central California is a region that has never 
been the subject of tree-ring studies. New tree-ring 
chronologies developed from cores of big cone 
spruce (Pseudotusuga macrocarpa (Torr.) Mayr.) 
caw in the Transverse Ranges of central Santa 

county were used to reconstruct precipita- 
tion fluctuations for this region. To verify the new 


reconstructions, calibration with recorded rainfall 
using cross-validation, comparison with other re- 
constructions, and documentary evidence from his- 
torical sources were utilized. The precipitation re- 
constructions show that there were no fluctuations 
in mean precipitations on time scales longer than 
30 years, but there were major fluctuations in 
recipitation variability including changes in the 
ar of extremes and rare events that have 
not occurred in the modern record. (Author’s ab- 
stract) 
W88-04281 


USE OF RADAR TO DERIVE A STORM IN- 
TENSITY-DURATION CURVE, 

Alberta Research Council, Edmonton. Resource 
Technologies Dept. 

For primary bibliographic entry see Field 7B. 
W88-04286 


CONTRIBUTIONS OF RAINFALL TO CON- 
STITUENT LOADS _ IN 


STORM RUNOFF 
FROM URBAN CATCHMENTS, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 
J. C. Ebbert, and R. J. Wagner. 
Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 867-871, October 1987. 1 fig, 2 tab, 3 ref. 


Descriptors: *Rainfall-runoff relationships, *Storm 
runoff, *Urban runoff, re compounds, 
*Water pollution sources, Rainfall, Water quality, 
Suspended solids, Catchment areas, Nitrates, Lead, 
Mathematical studies. 


Rainfall is a it source of some constituents, 
poner ete nitrogen species, in storm runoff from 
urban catchments. Median contributions of rainfall 
to storm runoff loads of 12 constituents from 31 
yng | eight geogra ove 
locations within the United States, ranged 
2% for suspended solids to 74% for total nitrite 
plus nitrate nitrogen. The median contribution of 
total nitrogen in rainfall to runoff loads was 41%. 
Median contributions of total-recoverable lead in 
rainfall to runoff loads varied by as much as an 
order of itude between catchments in the 
same geographic location. This indicates that aver- 
age estimates of rainfall contributions to constitu- 
ent loading in storm runoff may not be suitable in 
studies requiring accurate constituent mass-balance 
computations. (Author’s abstract) 
W88-04289 


ARE RAIN RATE PROCESSES SELF-SIMILAR, 
pave’ gr Univ., College Park. Dept. of Mathe- 


B Kee Kedem, and L. S. Chiu. 

Water Resources Research WRERAO, Vol. 23, 
No. 10, p 1816-1818, October 1987. 1 fig, 1 tab, 4 
ref. NASA Contract NAS5-30083. 


Descriptors: *Rainfall rate, *Mathematical studies, 

*Self-similarity, Mathematical equations, Mathe- 
matical models, Model studies, Precipitation, Rain- 
fall area, Rainfall, Probabilistic process. 


The implication of the facts that the probability of 
rain tends to increase with the size of the area of 
observation and that the distribution of rain rate 
contains an atom at zero are clarified with — 
to self-similarity. These properties observed in 
cipitation processes lead to subtle difficulties w ich 
are not compatible with self-similarity. Mathemati- 
cal equations are presented which show that under 
very reasonable conditions, rain rate processes 

out any external = ions such as limiting 
operations cannot be self-similar. (Wood-PTT) 
W88-04301 


PARAMETER ESTIMATION OF TEMPORAL 
RAINFALL MODELS, 

Colorado State Univ., Fort Collins. Dept. of Civil 

gineering. 

J. T. B. Obeysekera, G. Q. Tabios, and J. D. Salas. 
Water Resources Research WRERAO, Vol. 23, 
No. 10, p 1837-1850, October 1987. 15 fig, 5 tab, 16 
ref. NSF Grants ECS-8515138 and ECS-8515141. 


Descriptors: *Rainfall, *Temporal distribution, 
*Parameter estimation, *Model studies, *Data in- 
terpretation, Precipitation, Mathematical models, 
Mathematical equations, Mathematical studies, 
Colorado, Correlation analysis, Seasonal variation. 


Characteristics and moment estimators of temporal 
rainfall models such as Poisson ise (NSWN)? and 
CRP), Neyman-Scott + ape Po noise iNSRP) and 

are inves- 


leyman-Scott 
tomea It is shown at rP aad NSWN bave a 
correlation structure like that of an autoregressive 
ao av (CARMAN 1) Tees ¥s whereas the 
ay ce structure like that of an 
ARMA G (2,2). e admissible regions of lag-1 and 
lag-2 autocorrelations are derived to demonstrate 
that in general they are more restricted than their 
ARMA counterparts. An additional de- 
noted as variance ratio, which is intimately related 
to the scale of fluctuation of a process, is defined 
and used for model comparison. The bias and mean 
square error properties of the moment estimators 
are investigated with emphasis on the NSWN 
model, for which it is su; 
scale T, defined by Beta 
efficient estimators of the p Parameter 
Beta defines the arrival of rain bursts relative to 
the origin of storm systems. All three models are 
fitted to an extensive data set covering hourly 
precipitation data at 38 stations in northeastern 
Colorado. The correlation and variance ratio plots 
are used to select the fas ghey model for each 
month. However, it is shown that the diurnal peri- 
odicity of storm occurrence is predominant d 
summer months, which is a characteristic not built 
into any of the considered temporal models. (Au- 
thor’s abstract) 
W88-04305 


STATISTICAL MODELING OF SPACE-TIME 
RAINFALL USING RADAR AND RAIN GAGE 
OBSERVATIONS, 

Interstate Commission on the Potomac River 
Basin, Rockville, MD 

J. A. Smith, ew Poe Kraj 

Water Resources R WRERAO, Vol. 23, 
No. 10, p 1893-1900, “October 1987. 1 fig, 2 tab, 25 
ref, append. 


Descriptors: *Rainfall, *Statistical models, *Space- 
time rainfall, *Rain gages, *Radar, *Data interpre- 
tation, Model studies, Mathematical equations, 
Remote sensing, Estimating, Mathematical studies, 
Weather, Gages, enpling.” Atlantic region. 


A statistical framework for modeling 
radar and rain gage observations is 


oe er inet —_ 
principal tasks are involved in 
ato the statistical model. These tasks are 
Soleroed 0s 0 toladlice tums tc chivacumbemen of 
the error structure of radar and rain gage measure- 
ments of rainfall), modeling (that is, 
of a stochastic model for ‘space-time la gece Snag 
parameter he gg It is emphasized that sam- 
pling, modeling, and parameter estimation are 
interrelated and equally important tasks. The statis- 
tical model is applied to daily rainfall fields in the 
tropical Atlantic region covered by the GATE 
experiment. Results from this application su 
that the rainfall model is suitable for many of the 
important a of tropical Atlantic rainfall, 
it is Oreet capable of representing the low-intensity 
components of the ramfall process. (Wood-PTT) 
W88-04310 


space-time 


2C. Snow, Ice, and Frost 


re OF SNOW-PILLOW DATA FOR MELT 
TE INPUT TO THE IW SYN- 


AND RESERVOIR REGULATION WA- 
TERSHED MODEL, 
Alberta Environment, Edmonto: 
For primary bibliographic mize see Field 2E. 
W88-03644 


THERMALLY INDUCED HEAVE BENEATH 
CHILLED PIPELINES IN FROZEN GROUND, 
Trt Associates, Calgary (Alberta). 

. F. Nixon. 





Canadian Geotechnical 
24, No. 2, p 260-266, 


: *Frost 


ties 


Journal CGLOAH, 
May 1987. 9 fig, 18 ref. 


Vol. 


*Model _ studies, 


*Pipelince *Frozen ercabil y state, Hydrau- 


lic conductivity, 
variation, 


ICE VOLUMES ON CASCADE VOLCANOES: 
MOUNT MOUNT 


SHEET, 
oa je-Mellon Univ., Pittsburgh, PA. Dept. of 


For primary bibliographic entry see Field SB. 
W88-04094 


HUBBARD GLACIER IS STILL ON 


MOVE, 


HOOD, THREE 


Geological Survey, Anchorage, AK. 


WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


ir . 


ft 
Hf 


ae 


SAPPORO, JAPAN, 
Tokyo Metropolitan Univ. (Japan). Dept. of Geog- 


ry. 
For primary bibliographic entry see Field 5B. 
‘W88-04138 


COMPARISON OF SNOW COVER LIQUID 
MEASUREMENT TECHNI! 


WATER 

Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 7B. 
W88-04304 


2D. Evaporation and Transpiration 


PLANT WATER POTENTIAL 
CONTINUOUSLY IN THE FIELD, 
National Vegetable Research Station, Wellsbourne 


T. , and P. A. Costigan. 
Plant Soil, PLSOA2, Vol. 97, p 147-149, Janu- 


taken independently with a destructive pres- 
sure chamber method. (Author’s abstract) 
'W88-03660 


EVALUATION OF SIMPLE, DYNAMIC SOIL 
MOISTURE MOD) 
Portland State Univ., OR. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2G. 
W88-03781 


Space Application Centre, Ahmedabad (India). 
S. K. Saha, A. K. S. Gopalan, and D. S. Kamat. 
Agricultural and Forest Meteorology, Vol. 38, No. 
1-3, p 17-26, October 1986. 6 fig, 24 ref. 


ays oe *Canopy temperature, *Remote sens- 
ing, * water stress, *Air vapor pressure defi- 
cit, *Evapotranspiration, *Chickpea. 


Agricultural and Forest Meteorology, Vol. 38, No. 
1-3, p 59-79, October 1986. 8 fig, 1 tab, 36 ref. 


ratio, Forests, Model studies. 


Predication of forest evaporation with the Penman 
i a aan 


area 

quotient was 0.5 but for values of LAI > 4 or 5 it 
attained a constant value around 0.9. When 
evaporation was excluded, the ry re- 
sistance, rsc, was very close to rst (rsc/rst=0.95) 
for all LAI. Bulk stomatal resistances based on 
point values of stomatal conductance, implied rss/ 
rst and rsc/rst values largely differing from unity. 
The operational definition of stomatal re- 


forest evaporation i 

indirectly through the surface resistance. (Author’s 
abstract) 
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MEETING: APRIL 


MORECS DISCUSSION 
1. 
Institute of Hydrology, Wallingford (England). 





Field 2—WATER CYCLE 


Group 2D—Evaporation and Transpiration 


Report No. 78, August 1981. Edited by C. M. K. 
Gardner. 57 p. 


Descriptors: *Soil water, *Model studies, *Soil 
moisture deficiency, *Evaporation, *Hydrologic 
budget, Models, Percolation, Rainfall, Moisture 
deficiency, Agriculture, Soil moisture meters, Soil 
profiles, Transpiration, Seepage. 


This report contains ten papers presented at a 
meeting held at the Institute of Hydrology in April 
1981 to discuss the a Office Rainfall 
and Evaporation Calculation 
The emphasis of the meeti 
of soil moisture deficits. 
following topics: a description of mee the 
aoii moisture extraction model; problems arising 
from the field capacity concept in com 
measured soil moisture deficits with MO) 
pre com, ms between 

MORECS ; bak measured soil moisture deficits; the 
prediction of soil moisture deficit (an operational 

approac! an are perspective >| 
MORECS: a hydro! ge ——— oO! 
MORECS; comparison of field data with water 
budget calculations; estimation of soil moisture 
excess, and verification; and comparison of 
MORECS with catchment data. (Geiger-PTT) 
W88-03952 


MORECS, 
Institute of Hydrology, Wallingford (England). 


. Thompson. 
IN: The MORECS Discussion Meeting: April 
1981, Institute of Hydrology, Wallingford, Eng- 


land. a No. 78, August 1981. p 1-10, 2 fig, 3 
tab, 4 re’ 


Descriptors: *Models, *Soil moisture deficiency, 
*Evaporation, *Soil water, *Rainfall, Session. 
cal data collections, Model studies, Percolation, 
Hydrologic budget, Mathematical models, Evapo- 
transpiration, Mathematical equations. 


MORECS (Meteorological Office Rainfall and 
Evaporation Calculation Scheme) replaced the Es- 
timated Soil Moisture Deficit bulletins as a 

of calculating soil moisture. MORECS is 

weekly and uses the modified Penman-Monteith 
method. The meteorological variables (sunshine, 
temperature, vapor pressure, wiad and rain- 
fall) are extracted daily from the Synoptic Data 
Bank at Bracknell, and from these are obtained 
grid-square values by interpolation and weekly 
averages. Each grid is 40 by 40 km. Estimates o 
weekly potential evapotranspiration (PE) are then 
made from the weekly-averaged inputs, from 
which the PE’s are estimated each day by a sun- 
shine correction method. The daily meteorological 
data inputs are obtained from about 125 synoptic 
stations distributed widely over Great Britain. In- 
verse distance weighting is used when there are 
less than three stations. Rainfall interpolation is 
handled by expressing the measured daily values as 
a percentage of long-term average, and then inter- 
os ig these percentages. Calculation of daily PE 
lor each grid relies on the Penman-Monteith equa- 
tion. MORECS uses a soil moisture extraction 
model and calculates the soil moisture balance 
from the estimated rainfal) and actual evaporation. 
Such a system involves many assumptions and will 
probably be ineffective in describing deep percola- 
tion. The new version of MORECS produces out- 
puts for soils of low, medium and high available 


water capacity. (Geiger-PTT) 
W88-03953 


— ape pte ao Wallington tEowen). 
nstitute of Hydrology, ingford (England 

C. M. K. Gardner. 

IN: The MORECS Discussion Meeting: Apiil 
1981, Institute of Hydrology, Wallingford, Eng- 
land. Report No. 78, August 1981. p 11-14, 3 ref. 


Descriptors: *Soil water, *Models, *Evaporation, 
*Rainfall, “Soil moisture deficiency, Soil-water- 
plant relationships, Moisture deficiency, Agricul- 
ture, Percolation, Soil profiles, Surface runoff, 
Model studies, Transpiration. 


The MORECS (Meteorological Office Rainfall 
and Evaporation Calculation Scheme) system cal- 


culates daily square values of potential evapo- 
ration and Bars These val 


and 

plant for water. The bottom layer is always 
capacity of the top layer which is known as 
The MORECS soil moisture extraction 
corporates both the field he lla 
pr pp Because 0! = 
ld capacity concept, to model, 
drstenge matp eulf cecal tare file moisture 
content is at or greater than capacity, 

deficit periods, the only water losses al- 
Sowwell from ts proto ise ti te forms of trenagt 
psa. taser yn Pipe de pho pronte ut to the 
profile accounted for is rainfall and wance is 
ade fir tesco renctl dette tatenes relelilla, or 
on steep slopes. MORECS discriminates 


W88-03954 


PROBLEMS ARISING FROM THE FIELD CA- 
PACITY CONCEPT IN COMPARING MEAS- 
URED SOIL MOISTURE DEFICITS WITH 
MORECS PREDICTIONS, 

Institute of Hydrology, Wallingford (England). 

J. P. Bell. 


IN: The MORECS Discussion Meeting: Apel 
1981, Institute of Hydrology, Wallingford, 
land. Report No. 78, August 1981. p 15-19, 5 fig. 


Soil profiles, *Soil moisture —_ 
» *Soil albany ‘Models, *Field ity, Soil 
pa lin relationships, Model Surface 
runoff, Percolation, Conductivity, oaeen Pre- 

diction, Error analysis. 


ical models for icting soil moisture 
) such as MORECS Cf i 
infall and Evaporation Calculation 
Scheme) depend on the validity of field capacity 
penser Me yeep ye Fas baal» ove enchant 
puts of water at the soil surface once the integrated 
agg water content is at or below field capacity. 
0 provision is normally made for further drain- 
age nor for upward fluxes across the base of the 
profile. A reproductive field capacity condition 
can generally be established where soil conductivi- 
Foe provided principally by a macropore system, 
matrix being very poorly conductive. The field 
capacity condition can also be reproducible in 
much more conductive soils. In the hybrid situa- 
tion, where there is intermediate conductivity and 
deeper water tables, there is no reproducible field 
capacity. ee ee Oe ee 
cy between the measured and dates 
the onset of deficit conditions in the spring. Also, it 
is not clear whether deficit should be considered to 
pps are age anaemia 
an unquantifiable drainage component, or whether 
it should relate to a charging but unknown depth 
of profile above the zero flux plane. If deficits are 
conceived of as relating to a constant profile depth, 
it is unclear as to how provisions can be made for 
different soil/crop/water table situations. (Geiger- 


PTT) 
W88-03955 


Meteorolo; 
deficit (S 
Office 


PRELIMINARY COMPARISONS BETWEEN 
MORECS AND MEASURED SOIL MOISTURE 
DEFICITS, 

Institute of Hydrology, Wallingford (England). 

C. M. K. Gardner. 

IN: The MORECS Discussion Meeting: Agell 
1981, Institute of Hydrology, W: ford, 

land. Report No. 78, August 1981. 27, 8 fig. 
Descriptors: *Soil moisture deficiency, ‘*Soil 
water, *Error analysis, *Models, *Evaporation, 
Moisture deficiency, Model studies, Field capacity, 
Evaporation rate, Comparison studies. 


some 
between the timing ofthe onset and termination of 
main deficit period each year. However, 
MORECS consistently over-estimated the deficit 
measured in the top meter. ae ee 
over-estimated the deficit because the calculated 


ion value ) it be too 

the MAX (outure Pe top layer 
gat Ea onal everson) op ae eh 
hich comes into effect “when the SMD 


PREDICTION OF SOIL MOISTURE DEFICIT: 
AN OPERATIONAL APPROACH, 

Institute of Hydrology, Wallingford 

L R. Calder, R. J. Harding, 


1981, Institute of Hydrology 


land. Report No. 78, yao PO 35, os 5 fig 


Descriptors: *Mathematical models, *Soil moisture 
deficiency, *Models, *Model testing, Moisture 


content, Performance — Soil 
Mathematical studies, ter, Soil-water-plant 
pages gg Model Studies, P Prediction, Hydrolog- 
ic models, Soil moisture Mathematical 
equations. 


This paper examines ways in which the perform- 
ance Sf soil moisture deficit (SMD) models may be 
pooaary tate! awe aa ln phew or hare 9 
tions for estimating both potential evaporation and 

ee ae ee functions which relate 


MORECS: AN AGRICULTURAL PERSPEC- 


Nottingham Univ. v. (England), Dept. of Physiology 


For pri primary mony idliemeentie entry see Field 3F. 
W88-03958 


ESTIMATION OF SOIL MOISTURE EXCESS, 
a ae : 
Thames Water Au bosy. Reading (England 
Thames Conservancy Di 





B. J. Greenfield. 

IN: The MORECS Di 5 

1981, Institute of Hydrology, Wallingford, - 
land. Report No. 78, August 1981. p 43-45, 4 fig. 


see, are 


deficiency, 
lationshi H - jel 
Mathematical mee, Mathematical stain, Sr 


COREPABISON OF MORECS WITH CATCH- 
Severn-Trent Water Authority (England). 

IN. The MORECS. Discussion Meeting: April 
1981, Institute of Hydrology, Wallingford, Eng- 
land. Report No. 78, August 1981. p , 2 fig, 1 


ter storage (the 
poy ne ng ripen os os 
to . A computer program was 
to calculate daily catchment estimates of actual 


were significantl: than the 

mates by 12% in 1979 and 31% in 1980. Similarly, 
MORECS estimates of actual evaporation were 
higher by 22% in 1979 and 24% in 1980. In 1979, 
MORECS estimates of SMD (soil moisture deficit) 
returned to field ity slightly later than the 
, in 1980, MORECS 


nificantly lower than the catchment values, by 
10% in 1979 and 36% in 1980. Values of catch- 
ment runoff agree very closely with 


the a 
simple study shows that the use can be made of 
river flow data to check catchment estimates of 
SMD and effective rainfall. (Geiger-PTT) 
W88-03960 


ENERGY BALANCE APPROACH TO DETER- 
MINE REGIONAL EVAPOTRANSPIRATION 
BASED ON PLANETARY BOUNDARY LAYER 
SIMILARITY THEORY AND REGULARLY RE- 
CORDED DATA, 


Ahmadu Bello Univ., Zaria (Nigeria). Inst. for 

i Research, Irrigation Research Pro- 

gAbdulmumin, L. O. Myrup, and J. L. Hatfield. 
‘ater Resources Research WRERA‘ 


Ww O, Vol. 23, 
po 1, p 2050-2058, November 1987. 9 fig, 3 tab, 


i For a larger (1000 ha) hydrologic 
the model achieved acceptable accuracy 
evapotranspira- 
comparison with observa- 
from 0.97 to 1.14 with correla- 


used, the for the 
(slope 0.75, correlation 0.40). 
thly estimates, accuracy improved 
@ = correlation 0.73). (Author’s abstract) 


MODELING OF EVAPOTRANSPIRATION 
FROM HOMOGENEOUS 
Monash Univ., Clayton (Australia). Dept. of Civil 


Engineering. : 

M. S. Markar, and R. G. Mein. 

Water Resources Research WRERAO, Vol. 23, 
= 10, p 2001-2007, October 1987. 8 fig, 2 tab, 27 


P . *B entinn. OD 
soils, *Model stuches, *Soil_ wat , Evaporation, 


Mathematical studies, T: irati Wi loss, 


to 
resultant model gives comparable to 
i as et ee eee oe 
equation modified for transpiration, but 
: yee pt eae 4 Mn 
ly parameters required as i to 
ation are messurable, al beit with dif- 
include the characteristic curves for 
i i function, 


2E. Streamflow and Runoff 


PRACTICAL APPROACH TO THE EVALUA- 

TION OF THE CONSERVATION STATUS OF 

VEGETATION IN RIVER CORRIDORS IN 

WALES, 

passer Wales Inst. of Science and Technolo- 
, Cardiff. Dept. of Applied Biology. 

‘or primary bibliographic entry see Field 2H. 
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EXPERT SYSTEM APPROACH TO THE AS- 
SESSMENT F CONSERVATION 
STATUS OF RIVERS, 


Rhodes Univ., Grahamstown (South Africa). Inst. 
of Freshwater Studies. 

For primary bibliographic entry see Field 2H. 
W88-03589 


FLOOD IN THE DESERT, 

Eckhoff, Watson, Preator Engineering, Salt Lake 
City, UT. 

D. W. Eckhoff. 

Civil ineering CEWRASY, Vol. 57, No. 3, p 40- 
44, March 1987. 


: *Flood control, *Deserts, *Ev: - 
ing, *Saline lakes, 


New Brunswick Univ., Fredericton. Dept. of Civil 


D. L. Bray, and K. S. Davar. 
Canadian Journal of Civil Engineering CJCEB8, 
Vol. 14, p 7786, 1987. 4 fig, 2 tab, 37 ref. 


: *Bed load, *Sediment transport, 
*Flow resistance, *Gravel-bed rivers, *Resistance, 
*Flow, *River flow, *Hydraulics, Flow character- 
istics, Velocity, Friction factor, Gravel-bed rivers, 
Rivers. 


Understanding the process responsible for resist- 
ance to flow is im t in critically reviewing 
the assumptions limitations associated with the 
methods that are commonly adopted to evaluate 
resistance to flow in gravelbed rivers. A common- 
ly applied technique for estimating the Iccal effec- 
tive boundary k, uses data from a verti- 
cal velocity pi . Methods of estimating bulk 
measures of resistance to flow in a river reach are 
also outlined. Resistance equations in terms of the 
equations, nondimensional power equations, and 
nondimensional semilogarithmic equations. The re- 
sults of seven independent studies are considered 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


when tentative equations for each of 
= ye “ pia 

The bulk flow equations are considered to be appli- 
cable for the case where d/D50 is ter than 10, 
there is no bedload transport, the flows are 
inbank flows. Finally, the problems of estimating 
resistance to flow for an ice covered channel are 
reviewed. (Author’s abstract) 

W88-03642 


STOCHASTIC REAL-TIME SPRING FLOOD 
FORECASTING SYSTEM FOR CARMAN, 


MANITOBA, 
Queen’s Univ., Kingston (Ontario). Dept. of Civil 


For primary bibliographic entry see Field 2B. 
W88-03643 


USE oS Se an DATA FOR mo 
RATE INPUT THE STREAMFLOW 


oot ne 
Canadian Engineering CJCEB8, 
Vol. 14, p 118-126, oon 7 fig, 23 ref. 


: *Streamflow fi *River fore- 


CHIRONOMID MORTALITY AFIER THE 


SANDOZ ACCIDENT AND DEFORMITIES IN 
CHIRONOMUS LARVAE DUE TO SEDIMENT 
POLLUTION ON THE RHINE, 


ap nabeard voor ‘ees van Afvalwater, Le- 


see F 


LIMNOLOGICAL 


THE MALUTI MOUNTAINS, LE- 
Orange "Free State Univ., Bloemfontein (South 


fora primary bibliographic entry see Field 2H. 
W88-03769 ” 


TONE, DESIGN: OPTIMAL CROSS SEC- 
California Univ., Davis. Dept. of Land, Air and 
a Resources. 

‘or primary bibliographic entry see Field 8B. 
W88-03784 - 


EVALUATING PARTIAL AREAS OF WATER- 
SHED RUNOFF, 


Griffith Univ., Nathan (Australia). School of Aus- 
ital Studies. 


oo ae 
W.C, 


Journal o! irgation and Drainage i 
JIDEDH. (A ), Vol. Rg. Pero 56-366, 


August 1987 6 fig, 2 tab, 13 


Descri *Runoff, *Rainfall-runoff relation- 
ships, mosnge capacity, *Watersheds, *Rainfall, 
Storms, Australia, Catchment areas, Overland 
flow, Hydrology, Hydrologic budget, Estimating. 


ity over a wa- 


pa a aly wnypner Bo flow in differ- 
ent storms and at different times during the same 
storm can be determined by analysis of rainfall and 


otis beating characteristics. 

i 165 Aa in ares Goin oaly toosnlions oyeats pit 

year of overland flow (no baseflow) averaging 35 
per annum runoff; the other is 7 km in area 

baseflow and an average of 920 

on Seen ones Seen ane ee 

proportions o! storage capacity are incor- 

porated into water balance models of watershed 

runoff to show the accuracy of runoff estimation. 

(Author’s abstract 

W88-03785 


POLLUTANT WASHOFF BY OVERLAND 
Saud Univ., Riyadh (Saudi Arabia). Dept. of 


Ci 
For primary bibliographic entry see Field 5B. 
W88-03798 


DERIVATION OF FLOW DURATION CURVES 
IN NORTHERN 


Ulster Univ., Coleraine (Northern Ireland). Dept. 
of Environmental Studies. 
D. N. Wilcock, and J. er ¢é 


Proceedings of Institutional ~ 
ye ae 83, No. 2, p 381-396 June 1987. 4 


Descriptors: *Equations, *Flow duration curves, 
*Hydrology, *Northern Ireland, *Duration curves, 
Baseflow, Estimating, Catchment areas, Flow. 

The method of synthesizing flow duration curves 
(FDCs) ou ane eee ae 
1980 Low Flow Studies Report ig beg: 

to Northern Ireland, a part of the British Isles 
which provided few data for inclusion in the Insti- 
tute’s report. Using a base flow index term (BFI) 
derived from flow records at fourteen gauging 
ee ne ee ten ee Sere 
systematic tendency to over- or underestimate Q 
sub 95. High flows, however, do tend to be under- 
estimated. difficul: 


r slightly better than 

at Q sub 95 flows but less well at flows 
above Q sub 90. (Author’s abstract) 
W88-03805 


PERFORMANCE OF SODIUM AS A TRANS- 
PORT TRACER-EXPERIMENTAL AND SIMU- 
LATION ANALYSIS, 
Geological Survey, Menlo Park, CA. Water Re- 
For petinory biblia hic Fiel 

or primary bibli ic entry see Field 5B. 
W88-03890 — 4 


peg OF THE PRICE RIVER BASIN, 
UTAH, WITH EMPHASIS ON SELECTED 
COAL-FIELD AREAS, 


sae at ha Salt Lake City, UT. Water 
For ee bibliographic entry see Field 2F. 
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FLOODS OF APRIL 1979, MISSISSIPPI, ALA- 
BAMA, GEO 


Geological Survey, Reston, VA. Water Resources 


Div. 
G. Ww. Edelen, K. V. Wilson, J. R. Harkins, J. F. 
Miller, and E. H. Chin. 

Available from USGS, OFSS, Box 25425, Denver, 


S Professional Paper 1319, 1986. 
m2 P, aT fig. TO ub, 13 ref. 


: “Pearl River basin, *Flood hydro- 
Floods, 


*Flood fre- 


Descriptors: 
graphs, *Mobile River basin, * 
*Historic flood, 


ELE 
sae 


en Survey, Reston, VA. Water Resources 


For, primary bibliographic entry see Field 2F. 
'W88-03910 


bap gl IN THE UPPER YAKIMA RIVER 
Geological ecto: Tacoma, WA. Water Re- 
H. E. 

Available from USGS, OFSS, Box 25425, Denver, 
co. Ove oa Wi Suppl pat ol Bek 
ogy, Olympia, Water: ly 
Pid fig, 1 plate, 2 tab, 45 ref. 


ay-iakoed, tasern a area is on 
vily forested, eastern of the 





. Molenaar. 
Available from USGS, OFSS, Box 25425, Denver, 


=, aie 


CILIATES IN AN 
Tokyo Metropolitan Univ. (Japan). Dept. of Biol- 


| ee bibliographic entry see Field 2H. 
W88-04009 


AQUATIC MICROBIAL ACTIVITY AND MA- 
Seunane PROFILES OF AN OKLAHOMA 


Cooperative Inst. & Research in Environmental 
Perse For primary bibLogrephic entry see Field 5B. 


REAL-TIME FLOOD PREDICTION. 
Iowa Univ., Iowa oe Dept. of Civil and Envi- 
ronmental 
K.P. 08. 

Journal of Geoph al Research (D) JGRDE3, 
Vol. 92, No. 8, p 9615-9629, August 1987. 9 fig, 2 
tab, 23 ref. National Weather Service Contract 
40AANW602376. 


—— *Hydrologic models, *Flash Floods, 
*Fi forecasting, *Flood routing, *Rainfall- 


ff relationships, Sensitivity analysis, Hydro- 
logic data collections, Meteorological data collec- 
tion, Model studies, Runoff forecasting. 


Orth. 
Rivers: Research and oltaen 
eure, Vol. 1, No. 2, p 171-181, April-June, 


1987. 1 fig, 82 ref. 


——- *Stream flow, 
*Mi studies, *Ecosystems, Stream ecology, 
pe pon dynamics, Ecological effects, Theoreti- 


Reet Resse shite te een entingy, Pop- 
ulation dynamics, ener 


additional 
needed before it will be possible to predict fish 
population sizes accurately under various flow reg- 


oe. DEGRADATION IN THE MIDDLE 
Lyon-3 Univ. (France). Dept. of Geography. 

For primary bibliographic entry see Field 2J. 
W88-04231 
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MIXING IN RIVER UNDERFLOW, 

Western Australia Univ., Nedlands. 

J. Imberger. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 6, p 697-715, June 1987. 12 fig, 45 ref. 


Descriptors: *Mixing, *Underflow, *River flow, 
*Dams, Outflow, Diffusion, Mathematical studies, 


Richardson number, Flow profiles, Hydraulic 
properties. 


Data is presented the water motion in the 
Wellington Reservoir induced by the outflow from 
the valve at the base of the dam wall. This outflow 


obtained from microstructure 
3.2 times 10 to the -9th sq m/cu sec. Together 
these measurements imply a flux — 
number of 0.28. The large value of the 
Richardson number computed from the sek flow 
velocity profile suggests that this mean v 
shear was augmented by a field of internal waves, 
which locally lowered the gradient Richardson 
number below the critical values. (Author’s ab- 
stract) 
W88-04232 


NEGATIVELY BUOYANT FLOW IN A DI- 
VERGING CHANNEL. I: FLOW REGIMES, 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 8B. 
W88-04233 


NEGATIVELY BUOYANT FLOW IN A DI- 
VERGING CHANNEL. II: 3-D FLOW FIELD 
DESCRIPTION 


Ss, 
Univ., Minneapolis. Dept. of Civil and 


8. 
For primary bibliographic entry see Field 8B. 
W88-04234 


UPSTREAM CALCULATION OF CHARAC- 
TERISTICS FOR KINEMATIC WAVE ROUT- 
ING, 

Lawrence Livermore National Lab., CA. 

K. G. Eggert. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 6, p 143-752, June 1987. 5 1 tab, 9 ref, 
append. DOE Contract No. W-7405-ENG-48. 


iptors: *Routing, *Flood routing, *Unsteady 
flow, *Kinematic waves, *Mathematical 

*Wave routing, *Overland flow, Channel flow, 
Diaterge hydrographs, Hydraulic models, Model 


A method is presented for calculating characteris- 
tics in the upstream direction for kinematic wave 
routing of overland and upland channel flow re- 
sulting from time-varying rainfall. This method 
allows convenient selection of a regular time step 
for the discharge hydrograph without sacrificing 
the precision of an analytical solution. The tech- 
nique is useful for verification of numerical meth- 
ee Se ae 

here histogram lateral inflows are used. The ac- 
wanaey of tae muted adilaved ta « Gtacten only 
of the convergence criteria used. (Lantz-PTT) 
W88-04235 


VELOCITY AND DISCHARGE IN COM- 
POUND CHANNELS, 

Ulster Univ., Coleraine (Northern Ireland). Dept. 
of Civil Engineering. 

W. R. C. Myers. 

Journal of Hydraulic Engineering JHEND8, Vol. 
= No. ° p 753-766, June 1987. 10 fig, 1 tab, 17 
ret, 
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Descriptors: *Flood flow, *Discharge measure- 
ment, *Flow velocity, *Channel flow, Ncomepesd 

Flow discharge, Flow patterns, Mathe- 
matical studies, Flood plains. 


i ae ely he 
it 
mental confirmation of these tae areca prec 


cross-sectional capacity i 
Sy flow. (Lantz-PTT) 
Ww 236 


VEGETATION CHARACTERISTICS AND THE 
PREDICTION OF RUNOFF: ANALYSIS OF AN 
EXPERIMENT IN THE NEW FOREST, HAMP- 
SHIRE, : 

oe Univ. (England). Dept. of Geogra- 

y 

A. M. bees and K. J. 
Hydro! Processes ES, Vol. 1, No. 2, p 
125-142, h 1987. 10 fig, 6 tab, 17 ref. 


Descriptors: *Vegetation, «Runoff fo 
*Forests, *Runoff models, * Tiydroloeks 
hs, Storms, 

Model studies. 


Vegetation characteristics have not been sufficient- 
ly utilized in catchment runoff models. An analysis 
yw hy h data from nested subareas of 


areas with losses of 4-6 mm from forested areas, 
and show persistently larger losses from woodland 
compared to heath for storm precipitation depths 
snips ts pucouiats Uely sansl Gio enaulabee 
26° ee a ly tuned to the underlying 
soil water property can be used to 
identify the Bho ess a Picante wre 
wikis’ obdonent ehta'e ui ane a high 
runoff response to rainfall. In ungaged catch- 
ments, it can be used to identify runoff contribut- 
ing zones with precision and to refine the SOIL 
index required to estimate runoff from ungaged 
sites using the Flood Studies techniques. An analy- 
sis of the runoff characteristics of an ungaged 
catchment elsewhere in the New Forest, using this 
addition to the of Winter Rain- 
Acceptance Potential categories, 
yielded an increase in the estimate of runoff re- 
to rainfall from 15% to > 30%. (Lantz- 


W88-04239 
CATCHMENT RESPONSE TIME AS A PRE- 
DICTOR OF FLOOD QU 

Wisconsin Univ., Madison. Dept. of Civil and En- 
vironmental i ing. 

K. W. Potter, and E. B. Faulkner. 


Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 857-861, October 1987. 2 fig, 4 tab, 7 ref. NSF 
Grant ECE-8514462. 


Sean: *Flood uenting, Hivdsogats, 

*Catchment response time, *Regression 

*Data in —e, ze area, Floods, a rod 

quantiles, m, Mathematical 
Sedies, Mood pet pe Flood flow, Catchment areas. 


A regression analysis least 
squares madiae tion my vy 
area of oerals ndleeass that. x easle olden: 
opr een So. Seresn gue ns geet peemeae, of 
flood quantiles. The an gees nh porno 
that result from the use of this ratio in — 
sion equations are lower than those resulting 
existing equations. The estimation of time-to- 
(or some other measure of basin response time) 
requires direct measurement of river stage and 
esgrey A rainfall at the site of which the quantiles 
are to be . The cost-effectiveness of such 
an approach must yet be determined. (Wood -PTT) 
W88-04287 


USE OF HISTORIC FLOOD INFORMATION 
IN ESTIMATING FLOOD PEAKS ON UN- 
GAGED WA 


TERSHEDS, 
Pennsylvania State Univ., University Park. Dept. 
of Civil 
D. J. Wall, D. F. Ki bler, and M. E. 
Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 919-926, October 1987. 5 fig, 11 tab, 9 ref. 


Descriptors: *Flood | *Flood frequency, *Es- 
timating equations, *Flood data, *Data interpreta- 
tion, Pennsylvania, Mathematical _ equations, 
Floods, Flooding, Historic floods, Estimating, 
Flood forecasting, Mathematical equations, In- 
verse variance weighting. 


Regional procedures to estimate flood magnitude 
for watersheds typically ignore available 
si historic flood information such as high 
water marks and the co 


ic (LSSH) flood data. A procedure to construct 
flood frequency curves on the basis of LSSH flood 
observations is presented. Simple inverse variance 
weighting is employed to systematically combine 
flood estimates obtained from the LSSH data base 
Nae: ee ee eee 
improved estimates of flood peaks on the — 
watershed. For the region in Pennsylvania 
was studied, the variance weighted estimates of 
flow had a lower logarithmic standard error than 


’ either the regional or the LSSH flow estimates, 


when compared to the estimates determined by 
three standard distributions for gaged watersheds 
investigated in the development of the methodolo- 
gy. Use of the simple inverse variance weighting 
procedure is when ‘reliable’ esti- 
mates of LSSH floods for the ungaged sites are 
available. (Author’s abstract) 

'W88-04296 


ASSESSING FLUSHING-FLOW JUIRE- 
MENTS FOR BROWN TROUT SPAWNING 
GRAVELS IN STEEP STREAMS, 
Johns ple 5 agar Univ., Baltimore, MD. Dept. of 
hy and Environmental Engineering. 
OM Rendolt, G. F. Cada, and M. J. Sale. 

Wate Resources Bulletin WARBAQ, Vol. 23, No. 

927-935, October 1987. 2 fig, 2 tab, 25 ref. 
Us E Contract DE-AC05-840R21400 


Descriptors: *Flushing flow, *Streams, *S; 

ing, *Trout, Dam effects, Dam releases, iment 
control, California, Gravel, Streamflow, Mathe- 
matical equations, Mathematical studies, Flow, 
Sedimentation, Ecology. 


Flushing flows are releases from dams designed to 
remove fine sediment from downstream spawning 
habitat. The flushing flows were evaluated on 
reaches proposed for hydroelectric diversions on 
seven streams in the eastern Sierra Nevada, Cali- 
fornia, with wild populations of brown trout 
(Salmo trutta). The stream reaches are steep (aver- 
age map slopes range from 7 to 17 percent), domi- 
nated by boulder cascades, and afford few oppor- 


tunities for gravel deposition. Methods me ———. 
ing etnias dees ten tae econo 
from studies in other localities, Bene i 
lied to prone md 


differing results when : 
erences in pete <a eee 


oe 
which the nm were coool. teaser one ooeal 
experiments demonstrated that all sampled gravels 
were washed out by the flows of 1986, a wet year. 
Size analyses of gravel samples and hydraulic data 
from field surveys were used in tractive-force cal- 
culations in an attempt to specify the flow required 
to flush the gravels. However, these calculations 
luced some results because the 
ws ney “nonuniform rine! study ha ques This 
suggests tractive- roac ani oot not 
be generally applicable to D ae see 
where nonuniform flow conditions Sabvell. (Aw. (Au- 
thor’s abstract) 
W88-04297 


Indian Inst. of Science, Bangalore. Dept. of Com- 
puter Science and Automation. 

S. M. Lele. 

Water Resources Research WRERAO, Vol. 23, 
No. 10, p 1819-1823, October 1987. 7 ref. 


Descriptors: *Water yield, *Streamflow forecast- 


ir design, 
Mathematical equations, Model studies, Algo- 
rithms. 


Two algorithms that improve upon the sequent- 
peak procedure for reservoir capacity calculations 
are presented. The first incorporates storage-de- 
pendent losses (like evaporation losses) exactly as 
the standard linear programming formulation does. 
The second extends the first to enable desi 

with less than maximum ity even when 
lowable shortfall in any failure year is also speci- 
fied. T , the algorithms provide a more ac- 
curate, exible and yet fast method of calculating 
the storage capacity requirement in preliminary 
screening and optimization models. (Author’s ab- 
stract) 

W88-04302 


‘OSS-CHANNEL MIXING AND ITS EFFECT 
SEDIMENTATION 


CR IG 
ON IN THE ORINOCO 


RIVER, 
Princeton Univ., NJ. Dept. of Geological and 


Geophysical Sciences. 
For primary bibliographic entry see Field 2J. 
W88-04319 


ONSET OF UNDERFLOW IN SLIGHTLY DI- 
VERGING CHANNELS, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 8B. 
W88-04387 


FLOOD PEAK ESTIMATES FROM LIMITED 
AT-SITE HISTORIC DATA, 

Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

D. J. Wall, D. F. Kibler, D. W. Newton, and J. C. 
Herrin. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 9, p 1159-1174, September 1987. 1 fig, 9 
tab, 12 ref, append. 


Descriptors: *Flood peak, *Historic floods, *Math- 
ematical studies, Data interpretation, Flow pat- 
terns. 


Estimates of peak flood discharge on ungaged wa- 
tersheds are often determined from regional rela- 
tionships. This approach, however, ignores site- 
specific information that might be available from 





ee ee ae ee see, S 
rocedure to estimate a given quantile 


ying the limited at-site historic data, 
tod, employ or the ungaged watershed. In this 
rocedure, the estimates of discharge based upon 
historic site-specific evidence are combined with 
independent estimates by inverse variance 
weighting, to obtain weighted estimates at the un- 
eh Oe ee Se ene 
cag agente of ten sundae cover ot epreuas tke 
square 0! error of regression. 

variance of flow determined on the basis of historic 
evidence was represented by the square of the 
regional standard error determined for sites 
within the study region. The methodology based 
on inverse variance w to give 


eighting appears 

better results than either independent estimate by 
itself, when compared to the station values at 
sites within the study region. The simple 
inverse variance weighting procedure offers com- 
+ variance 

weighting scheme, with no sacrifice in accuracy. 
(Author’s abstract) 
W88-04405 


putational advantages over the optimal 


1-D DAM-BREAK FLOOD-WAVE PROPAGA- 

TION ON DRY BED, 

School of E Univ. of Thrace, Xanthi (Greece). 
1 Oo! angers 3 

c.V. nal of Hydraulic 

Journal of Hydraulic | ing JHEND8, Vol. 

113, No. 12, p 7 1510-1524 ber 1987. 


Descriptors: *Dam failure, *Flood waves, *Floods, 
*Wave propagation, *Dry beds, *Hydrodynamics, 
Flow characteristics, Mathematical equations. 


The complete hydrodynamic equations of the shal- 
low-water ee in one dimension were employed 
— compute the flood wave resulting from the total 


scheme was employed to solve the system of flow 
equations in a conservation-law form. The actual 
upstream and downstream bo’ conditions of 
the flow field, i.e., a depth of flow equal to zero at 
these bo beyond, were used for the 
solution of the flow equations. The results were 
compared with computational and experimental 
data obtained previously. Agreement between 
computational and experimental results regarding 
the wave-front advance and stage hydrographs 
was very satisfactory. The broad rectangular chan- 
nel was employed for the pi of comparing 
results. The method can easily Ge coticd te chan 
Gala ot edatbity cokintentiomekahenes, to wake 
to almost any other unsteady open-channel flow 
— iy —_ g the appropriate initial 
Weastue itions. (Lantz- 


ANALYSIS OF THE U. S. GEOLOGICAL 
SURVEY STREAMGAGING NETWORK, 
Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 7A. 
W88-04415 


CRITIQUE OF THE REGIME THEORY FOR 
ALLUVIAL 


M. A. Stevens, and C. F. Nordin. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 11, p 1359-1380, November 1987. 5 fig, 2 
tab, 54 ref, append. 


Descriptors: *Bed load, *Geomorphology, *Sedi- 
ment transport, *Channel morphology, *Mathe- 
matical studies, *Alluvial channels, Theoretical 
analysis, Channel flow, Flow profiles, Hydrodyna- 
mics, Channels, Fluid mechanics. 


In 1930, Lacey formulated Lindley’s ideas on 
bor canals employing three sets of data, none of 

h were complete. In the next 55 years, the 
formulas have undergone scrutiny but are used 
today in a form quite similar to the original. Com- 
paring Lacey’s and subsequent regime equations to 
the laws of conservation of mass and to Newton’s 
laws show that f sub VR is not = to f sub RS for 
almost all canals in regime, where f = d’Arcy- 
Weisbach friction factor, V = average velocity in 


the cross section, R = hydraulic radius, and S = 
slope of the channel bed; f sub VR is a measure of 
perdi ope of sand 

vided transport is 

and f sub RS are uniquel 


ulation ying conserva- 
tion laws and Newton’s laws is in order. (Author’s 
abstract) 
W88-04455 


COMPARISON OF OVERLAND FLOW HY- 
DROGRAPH MODELS, 

we and Schmid, Irvine, C. 

T. V. Hromadka, R. H. McCuen, po C. C. Yen. 
Journal of Hydraulic Engineering JHEND8, Vol 
Ha 11, p 1422-1440, November 1987. 12 fe 


Descriptors: *Unit h 
matic wave theory, erland flow, “Model stud- 
ies, *Hydrographs, *Rainfall-runoff 

analysis, a H 


J—~ srney Graphical lysis, Surface flow, Finite 
ifference methods. 


The diffusion equation is a simplification of the 
twodiaandonal continuity and momentum equa- 
tions. This simpler dynamic model of two-dimen- 
sional hydraulics affords the hydrologist a means 
to estimate flood flow effects for over flow. A 
numerical model using the approach 
(DHM) was quickly applied to a set of idealized 
catchments to pec F cagcrer unit hydrograph 
S-graph equivalents. is based on an 
explicit, integrated finite-difference 

the catchmen 


hs, *Routing, *Kine- 


gi 
graphs or developed { 
were used to advance 
unit hydro; rograph lag factor and the constant effec- 
tive rainfall intensity used to the S-graphs. 
Sensitivity of the synthetic hs to variations 


nonlin. 
ear unit " hydrograph models, and a diffusion 
(DHM) and kinematic wave simplification of 
DHM were made for various time distributions of 
— a, Use of the + gees SCS unit 
y graph provides a reasonable approximation 
of two-dimensional overland flow as predicted by 
a DHM or kinematic routing technique. (Author's 


abstract) 
W88-04458 


GRAPHIC ESTIMATION OF PEAK FLOW RE- 
DUCTION IN RESERVO! 

Idaho Univ., Moscow. Dept. of Civil Engineering. 
D. R. Horn. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 11, p 1441-1450, November 1987. 5 fig, 10 


Descriptors: 
*Reservoirs, “Hoes 
ties, Channel flow, 
analysis. 


se saree — *Flood peak, 


on yaaa sien Mathemeneal 


A common problem in en; hydrology is 
estimating the attenuation effects ng storage reser- 
voirs on peak inflow rates. While this may always 
be accomplished by a detailed hydrologic or hy- 
draulic routing of the inflow hydrograph, approxi- 
mate solutions are often desirable. A simple graph- 
ic procedure was developed to permit a direct 
determination of outflow as a function of 
parameters describing the inflow hydrograph, stor- 
age, and outlet characteristics. This procedure is 
based on the use of a dimensionless two- 

inflow hydrograph and the solution of a nonlinear 
differential routing equation with reservoir storage 
expressed as an exponential function of outflow. 
Curves obtained from the results of the complete 
hydrograph routing indicate that the attenuation 
can be related to a dimensionless routing number, 
which in turn is defined by the reservoir and 
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inflow . The approach to provides an 
accurate solution for routing problems that satisfy 
the methodolo; EY assumptions and permits a rapid 
evaluation of effects of parameter changes on 
attenuation. (Author’s abstract) 

W88-04459 


SEPARATED FLOW IN LEE OF SOLID AND 
POROUS 

M.B.M. Coll. of Engineering, Jodhpur (India). 

For primary bibliographic entry see Field 8B. 
W88-04463 


IMPORTANCE FOR BIRDS OF THE RIPARI- 
AN WOODLANDS WITHIN THE ALLUVIAL 
CORRIDOR OF THE RIVER GARONNE, S.W. 


FRANCE, 

Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
sources Renouvelables. 

For primary bibliographic entry see Field 2H. 
W88-04474 


RIVER REGULATION IN SPAIN, 
Universidad Politecnica de Madrid (Spain). Es- 
cuela Tecnica Superior de Ingenieros de Montes. 
D. G. De Jalon. 
Rivers: Research ement 
P, Vol. 1, No. 4, > 343.348, December 
1987. 2 fig, 11 ref. 


Descriptors: *River regulation, *Spain, River flow, 
Reservoirs, Water resources management, Regula- 
tions, Water supply. 


In 1982 at the 2nd International Symposium on 
Regulated Streams held in Oslo, 


supply reservoirs: the effects of the S 

voir on the aquatic insects of River 

impacts caused by the Pinilla pelle on the 

benthic communities of the Lozoya River. A third 

case, dealing with the effects of high altitude irri- 

gation reservoirs of the Duero Basin on the fisher- 

ies and macroinvertebrates living in these fluvial 

systems, was also reported. The expansion of river 
and of scientific research associated 

with river regulation in Spain since 1982, are the 

focus of this brief study. (Lantz-PTT) 

W88-04477 


2F. Groundwater 


SURVIVAL AND TRANSPORT OF HEPATITIS 
A VIRUS IN SOILS, GROUNDWATER AND 
WASTEWATER, 

North Carolina Univ. at . Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5B. 
W88-03570 


DISINFECTION OF CHLORINE RESISTENT 
ENTEROVIRUSES IN GROUND WATER BY 
ULTRAVIOLET IRRADIATION, 

Thames Water Authority, London (England). 

For primary bibliographic entry see Field 5B. 
W88-03572 


UNDERGROUND STORAGE TANKS POTEN- 
TIAL FOR ECONOMIC DISASTER, 

Law Environmental Services, Marietta, GA. 

For primary bibliographic entry see Field 5B. 
W88-03610 


THEORY OF SOLUTE TRANSPORT BY 
GROUNDWATER, 

Tel-Aviv Univ. (Israel). Dept. of Fluid Mechanics 
and Heat Transfer. 

For primary bibliographic entry see Field 5B. 
W88-03685 
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GROUND WATER QUALITY MONITORING: 
THE ARKANSAS APPROACH, 

Arkansas Dept. of Pollution Control and Ecology, 
Little Rock. 

For primary bibliographic entry see Field 7B. 
W88-03757 


MULTIPLE-PACKER/STANDPIPE SYSTEM 
FOR GROUND WATER MONITORING IN 
CONSOLIDATED MEDIA, 

Atomic Energy of Canada Ltd., Chalk River (On- 


tario). 
For primary bibliographic entry see Field 7B. 
W88-03759 


OBSERVATION OF ae AND SIMPLE 
QUALITY PARAMETERS ON SPRINGS OF 
THE FIRST VIENNA ELEVATED-SOURCE 
WATER SUPPLY, 

Universitaet fuer Bodenkultur, Vienna (Austria). 
Inst. fuer Wasserwirtchaft. 

For primary bibliographic entry see Field SF. 
W88-03761 


DEVELOPMENT OF A NATIONAL GROUND- 
WATER DATA BASE, 

Orange Free State Univ., Bloemfontein (South 
Africa). Inst. vir Grondwa' terstudies. 

J. Kirchner, J. W. Morris, and V. E. Cogho. 
Water S. A. WASADYV, Vol. 13, No. 3, p 165-170, 
July 1987. 4 fig, 1 tab, 6 ref. 


Descriptors: a, *Data bases, *Data 
processing, Geol ydeology, Computers, Computer 
programs, South Africa. 


A national groundwater data base was 
for the Orange Free State, South Africa. 
than 200 different parameters per site can be stored 
Fe ee 
terminals via the Transparent Govern- 
letwork = telephone-line dial-up. Software 
for data on the main- 
frame. S pdascagall outa tee 
on IB) Comelanie microcomputers for which 
OOS os aint eet aides 
and examples of the processed data are 
given. (Author's abstract) 


MODELLING SEA-WATER INTRUSION IN 
THE ATLANTIS AQUIFER, 

Orange Free State Univ., Bloemfontein (South 
Africa). Inst. vir Grondwaterstudies. 

J. L. Muller, J. F. Botha, and G. J. van Tonder. 
Water S. A. WASADYV, Vol. 13, No. 3, p 171-174, 
July 1987. 5 fig, 8 ref. 


Descriptors: *Saline water intrusion, *Groundwat- 
er movement, *Pumpage, *Atlantis aquifer, 
*Model studies, *Groundwater, Bedrock, Springs, 
Aquifers, Saline water, Abstraction, Orange Free 
State, South Africa. 


The phenomenon of sea-water intrusion in the 

Atlantis aquifer was studied by means of a vertical 

Saoeee numerical model, based on densi- 

dependent transport in a porous medium. To 

apply the model it was necewary to esume that 
aquifer can be 


A oye whet Sa It is, therefore, enco’ 
Dindadion ateo alee at the 
spring is to a rate below 
4,120,000 cu m/a, the possibility of sea-water intru- 
sion is small. (Author’s abstract 
W88-03772 


AQUAMOD: A Z-DIMENSIONAL GALERKIN 
FINITE-ELEMENT SIMULATION PROGRAM 
FOR MICROCOMPUTERS FOR PREDICTION 
OF POLLUTANT TRANSPORT IN SATURAT- 
GROUNDWATER FLOW (AQUAMOD: ‘N 
TWEE-DIMENSIONELE G. EINDIGE 
ELEMENT SIMULASIEPROGRAM VIR MIK- 
ROEKENAARS VIR DIE VOORSPELLING 


VAN VERSADIGDE GRONDWATERVLOEI EN 
BESOEDELING), 

Orange Free State Univ., Bloemfontein (South 
Africa). Inst. vir Grondwaterstudies. 

G. J. van Tonder, and V. E. Co; 

Water S. A. WASADYV, Vol. 13, No. 3, p 175-180, 
July 1987. 7 fig, 4 ref. 


Descriptors: *Microcomputers, fie momen 
*Computer programs, *G dwa' 

*Path of pollutants, *Model Salina, s. *Simulathom 
Computers, Solute transport, Equations, Pressure. 





AQUAMOD is a computer program which simu- 
lates groundwater movement and transport of dis- 
solved substances in a saturated ee envi- 
ronment using a micro-computer. The program 
employs a two-dimensional Galerkin finite-element 
method to roximate the governing equations 
that p whe which are simulat- 


two processes 
ed by AQUAMOD. AQUAMOD is primarily in- 
tended for two-dimensional simulation of flow and 
solute transport in saturated systems, and provides 
fluid pressures and solute concentrations, as they 
vary with time, everywhere in the simulated aqui- 
fer system. AQUAMOD runs on an IBM compati 
ble micro-computer with a 520 K memory. 

thor’s abstract) 

W88-03773 


Au- 


IMPROVING TUBEWELL IRRIGATION 
SYSTEM PERFORMANCE, 
Bangiadesh Univ. of Engines eeerectes so and ae mae 


Dacca. Dept. of Water Reso 
For pepery bibliographic entry see see Field 3F. 


W88-03782 

SELECTED PAPERS IN THE HYDROLOGIC 
SCIENCES, 1985. 

es Survey, Reston, VA. Water Resources 
For. primary bibliographic entry see Field 2A. 
W88-03884 


PRELIMINARY MODELING OF A DOUBLET- 
WELL SYSTEM FOR AQUIFER THERMAL- 


ENERGY STORAGE, 
Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

R. T. Miller. 

In: USGS weeps Paper 2270, 198. p 1-20, 
18 fig, 2 tab, 13 ref. 


Descriptors: *Energy budget, *Aquifer, *Thermal 
energy storage, *Mathematical models, *Minneso- 
ta, *Franconia- a sandstone aqui- 
fer, > Con m, G mo 








The University of Minnesota, the Minnesota Geo- 


gmeerey yt. ps The. Aquifer Thermal- 
Energy ous (A ) project has a doublet-well 
design with a well spacing of approximately 250 
meters. One well will be used for cool-water 


model was used to investigate the 

sensitivity of model results to various hydraulic 
and thermal properties, to study the potential. for 
buoyancy flow within the aquifer, and to study the 
effects of various injection/withdrawal rates and 
duration on thermal efficiency of the aquifer. (See 
also W88-03884) (USGS) 

W88-03885 


THREE-DIMENSIONAL SIMULATION OF 
FREE-SURFACE AQUIFERS BY FINITE-ELE- 
MENT METHOD, 

peng Survey, Sacramento, CA. Water Re- 
sources Di 

i ae Durbin, and C. Berenbrock. 
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In: USGS ae Paper 2270, 1985. p 51-68, 
12 fig, 1 tab, 16 ref. 


Descriptors: *Groundwater, *Finite-element meth- 
ods, *Groundwater movement, Model studies, Al- 
gorithms, Free surfaces, Aquifers, Tetrahedral ele- 
ments, Triangular elements. 


An iterative finite-element algorithm has been de- 
veloped for the simulation of three-dimensional 
free-surface aquifers. The Galerkin finite-element 
method is applied to tetrahedral or bag od ele- 
ments for volume or surface integrations. Integra- 
tions in time are by a fully implicit finite-difference 
trepresentation. The algorithm og the equation 
of groundwater flow subject to the free-surface 
boundary conditions as described by a linearized 
partial differential equation. To account for geo- 
metric changes in the flow domain resulting from 
movement of the free surface, the finite-element 
grid is deformed during transient-state simulation. 
The algorithm allows for local rotation of the 
hydraulic-conductivity tensor. (See also W88- 
03884) (USGS) 

W88-03888 


GROUNDWATER STORAGE DEPLETION IN 
PAHRUMP VALLEY, NEVADA-CALIFORNIA, 
1962-75, 

eee Survey, Carson City, NV. Water Re- 
sources Di 

J.R. Harrill, 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Water-Supply Paper 2279, 1986. 
53 p, 24 fig, 8 tab, 46 ref. 


Descriptors: *Groundwater, *Water supply, 
*Water wells, *Nevada, Overdraft, Pahrump 
Valley, Storage depletion. 


During the 14-year period 1962-75 about 540,000 
acre-feet of groundwater was pumped from Pah- 
rump Valley. This pumping resulted in 219,000 
acre-feet of groundwater storage depletion. Of this, 
155,000 acre-feet was from draining of unconsoli- 
dated material, 46,000 was from compaction of 
fine-grained sediments, and 18,000 acre-feet was 
from the elastic response of the aquifer and water. 
Total storage depletion was equal to 40% of the 
total pumpage. The remaining pumpage was de- 
rived from capture of natural groundwater dis- 
charge and reuse of pumped water recirculated 
back to groundwater. Natural recharge to and 
discharge from the water system is estimat- 
ed to be 37,000 acre-feet/yr. Of this, 18,000 acre- 
feet/yr leaves the area as subsurface outflow 
through carbonate-rock aquifers which form a 
multivalley flow system. The extent of this system 
was not precisely determined by this study. The 
most probable discharge area for this outflow is 
along the flood plain of the Amargosa River be- 
tween the towns of Shoshone and Tecopa. This 
outflow probably cannot be economically captured 
by pumping from Pahrump Valley. Cdeseqatatly 
the maximum amount of natural discharge avail- 
able for capture is 19,000 acre-ft/yr. This is larger 
than the 12,000 acre-ft/yr estimated, the difference 
is due to different techniques used in the analysis. 
As of 1975, pumping was causing an overdraft of 
11,000 acre-feet/yr on the groundwater system. 
Water levels will probably continue to slowly de- 
cline until the pumping is reduced. The moderate 
rates of decline and very large amounts of ground- 
water stored in the valley-fill reservoir suggest that 
a long time will be required before the hemp. ary 
depletion of groundwater storage becomes critical 
Problems involving water quality, land subsidence, 
-< interference will probably occur first. 
W88-03898 


SUBSURFACE INJECTION OF LIQUID 
WASTE WITH EMPHASIS ON FLORIDA, 
Geological Survey, Tampa, FL. Water Resources 
Div. 


For primary bibliographic entry see Field 5E. 
W88-03900 





APPLICATION OF A PARAMETER-ESTIMA: 


a Survey, Bate, ID. Water Resources 
IV 

S. P. Garabedian. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Water-Supply Paper 2278, 1986. 
60 p, 15 fig, 13 tab, 23 ref. 


rs: *Groundwater, *Statistical 
*Groundy ement, *Snake River alain, 
oidano, Model studies, Regression analysis, Re- 
gional aquifers, Regional Aquifer-System Anaya 


A nonlinear, least-squares regression 

the estimation pr pre tery venga oy nad 

Gap wennuetes So Sp scales eatyes Erte: 

ing the eastern Snake River Plain, Idaho. 

Sacria se eere eB 
ww. Hy- 











a 22 10 te 9 a 6.0 x 10 to 
- foot. parameter 
volucn, saiek Gtatietien were calculated, i 

the correlation coefficient (0996), model 

error (40 feet), and parameter 

(about 10-40% fib aold we oa ey 


GEOHYDROLOGY OF THE BASALT AND UN- 
CONSOLIDATED SEDIMENTARY AQUIFERS 
IN THE FALLON AREA, CHURCHILL 
COUNTY, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 


P. A. Glancy. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Water-Supply Paper 2263, 1986. 
62 p, 26 fig, 12 tab;-25 ref. 


i gr *Geoh: 
owater ch tu  Mtvifers, Newell 


hemical 

(post-1953) recharge. Basalt 
onset of pumping was about 2,500 acre-feet annual- 
ly and is now supplemented by pumpage-induced 
proportionate rates. The ar- 


recharge to pumpage 
tesian basalt aquifer exhibits a nearly flat potentio- 
metric gradient throughout its nearly 10-mi length. 
The shallow alluvial aquifer contains mostly hard 
water, in contrast to the soft water of other 
aquifers. All aquifers contain water having dis- 
solved arsenic in concentrations greater than al- 
lowable health limits. The arsenic is “io probably de- 
rived from the upper part of the valley-fill sedi- 


UT. 
COAL-FIELD 
— Salt Lake City, UT. Water 


Bue Woda, J E. Dodge, D. W. Darby, and S. 
M. Theobald. 


See pe gS coe be ae 
ater: 
51 p, 27 fig, 11 tab, 30 ref. 2 


Descriptors: *Utah *H ‘Hydrologic *Price 
ic data, Surface water, Groundwater, 


, Carbon County, Wasatch Plateau, 


study of the 
d to describe sea- 
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THE 
PARTS OF MONTANA, NORTH DAKOTA, 
SOUTH DAKOTA, AND WYOMING, 
Geological Survey, Denver, CO. Water Resources 


CO 80225. USG! 
87 p, 72 fig, 2 tab, 179 ref. 


Available from USGS, OFSS, Box 25425, Denver, 
S Professional Paper 


1402E, 1986. 


Mesozoic age underlie 
Great Plains of the United States. 
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rocks form 5 artesian aquifer systems that 
the mountainous areas of Mon- 


to the north and south around illi 
basin. Flow through the Williston basin is restrict- 
ed because of geologic structure, and’ decreased 

ity of rocks in the deeper parts of the 

Major fracture systems or lineaments tra- 

erse the geologic section and are either vertical or 


therefore, may not have reached hy- 
ic equilibrium with the stress of the last 
period. (USGS) 
W88-03907 


GROUNDWATER HYDROLOGY AND SUB- 

SURFACE MIGRATION OF RADIONUCLIDES 

AT A COMMERCIAL RADIOACTIVE-WASTE 
BURIAL SITE, WEST VALLEY, CATTARAU- 

GUS COUNTY, NEW YORK, 

— abet Carson City, NV. Water Re- 

sources Div 

For primary bibliographic entry see Field SB. 
W88-03909 


DROLOGIC SELECTED WATER- 
QUALITY TRENDS, AND GROUNDWATER 
RESOURCES. 


+ pane Survey, Reston, VA. Water Resources 

iV 

= from the National Technical Information 
Service, Springfield, VA 22161, as Fe nip od 

AS. Price codes: A21 in paper copy, AO! in micro- 

fiche. USGS Water-Supply Paper bs, 1985. 467 

Pp, 287 fig, 123 tab. 


; *National water , *Hydro- 
logic events (annual), *Water quality, ‘SGesend: 
water resources, *Aquifé er oer “came *State 
groundwater maps, 

Aquifers, Water wells, Dissolved » solids, Sediment Sediment 
deposition, Lake levels, Floods, Suspended sedi- 
ments, Nitrates, Phosphorus, Inorganic nitrogen. 


The first part of this second National Summary 
provides a of the hydrologic conditions 
and water- events that occurred during the 
ee He ms saor yrs 30, 
1984). Streamflow variations are compared to pre- 
cipitation, temperature, and upper-air atmospheric 
pressure for the four seasonal quarters of the year 
to relate surface-water flows to climatic condi- 
tions. The second part contains two sections. In the 
section titled “Water-Quality Issues’, the occur- 
rence sence cf sediment, dissolved solids, nutrients, and 
in the Nation’s streams are 
tly compiled information is used to show the 
and trends of these constituents and to 


NATIONAL WATER SUMMARY. 1984--HY- 
EVENTS, 


tled “‘Water-Availability Issue’ provides hydrologic 
explanations for changes in groundwater levels in 
several areas of the country. The third part sum- 
—eee eae territorial and 

, the omg characteristics, 
pe uses of 


uifers. Each summary con- 

tains a show he gad bd aquifers and 
and 

tbls hat that desctiee the characteristics of the 
aquifers sds data on groundwater with- 


drawals. (U: 
W88-03910 
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MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, BOZEMAN 
1-DEGREE BY 2-DEGREE QUADRANGLE, 


For | primary bibliographic entry see Field 7C. 
W88-03912 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, HARDIN 1- 
DEGREE BY 2-DEGREE QUADRANGLE, 
MONTAN. 
= ry, Helena, MT. Water Resources 


Por; primary bibliographic entry see Field 7C., 
W88-03913 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON G 

SULPHUR SPRINGS 1-DEGREE BY 2:DEGREE 
pmo neraes rne MONTANA, 

a urvey, Billings, MT. Water Resources 


Por! primary bibliographic entry see Field 7C. 
WE803914 


MAP SHOWING CONFIGURATION OF ag 
TOP OF THE MADISON cnour, 

DEGREE BY 2-DEGREE QU. 
MONTANA, 

a eaeees Survey, Helena, MT. Water Resources 


For, primary bibliographic entry see Field 7C. 
'W88-03915 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, ROUNDUP 
1-DEGREE BY 2-DEGREE QUADRANGLE, 
MONTANA, 

a aco Survey, Helena, MT. Water Resources 


i primary bibliographic entry see Field 7C. 
W88-03916 


GROUNDWATER HYDROLOGY OF THE 
ae ae ee WEST VIRGIN- 


Geological Survey, Charleston, WV, Water Re- 


For aoe bibliographic entry see Field 7C. 
W88-03917 


GROUNDWATER HYDROLOGY OF THE 
UPPER 


sources Div. 4 
For primary bibliographic entry see Field 7C. 
W88-03918 


GROUNDWATER HYDROLOGY OF THE TUG 
FORK AND TWELVEPOLE CREEK BASINS, 


VIRGINIA, 
a Survey, Charleston, WV. Water Re- 
iV 


—— % 
‘or primary bibliographic entry see Field 7C. 
W88-03919 


GROUNDWATER HYDROLOGY OF THE 
COAL RIVER BASIN, WEST 

Coeaee Survey, Charleston, WV. Water Re- 
sources Di 


For sieny bibliographic entry see Field 7C. 
W88-03920 


WATER IN HARDY, HAMPSHIRE, AND 
WESTERN MORGAN COUNTIES, WEST VIR- 


GINIA, 
Geological Survey, Morgantown, WV. Water Re- 
sources Div. 


W. A. Hobba. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. West Virginia Environmental Geology 
Bulletin EGB-19, 1985. 91 p, 20 fig, 15 tab, 17 ref. 


Descriptors: *Groundwater, *Specific capacity, 
oabeconem *Water uality, *West Virginia, 


ery 
0.6 sq ft/day for shale and silt- 
wpm Riga Bag op 


iv. 
For hic entry see Field 4A. 
wis 


GROUNDWATER CONDITIONS IN THE LAKE 
WITH EMPHASIS ON 


USGS, ae Box 25425, Denver, 
Degermet of Natural Resources 
City, ir aad Publication 
p, 14 fig, 9 tab, 29 ref. 

Descriptors: *Aquifers, *Aquifer c’! isti 
*Groundwater ity, *Water yield, *Navajo 
Sandstones, Spri Surface- 
groundwater relationships, Trace p nee on Radioi- 

sotopes, 


Lake Powell, Upper Colorado River 
Basin, San Juan River Basin. 


The Lake Powell area covers about 2,440 sq mi in 
south-central Utah. It is divided into three areas 
Riverethe Henry by the Colorado and San Juan 
ivers--the Mountains area north of the 
Colorado River, the Navajo Mountain area south 

of the San Juan River, and the area between 
a Juan Rivers. oe Sie, 
lavajo, ingate Sandstones are principal 

aquifers in the Lake Powell area, and the Navajo 
Sundetons is the moni significant of Gio thene far- 
mations. Recharge to the aquifers occurs by direct 
infiltration of precipitation and by infiltration of 
water stored in dune sand where it overlies the 
aquifers. In the Henry Mountains area, recharge 
also occurs by downward movement of water 
from overlying formations on the of the 
Henry Mountains, where those formations are 
strongly fractured. Discharge from the Glen 
Canyon Group (the Navajo Sandstone, the 


16 


Kayenta eee and pre Reetiteg veered 
generally occurs seeps, W! 

generally ‘aaa less aye om: 10 gallons/min to 
Glen Canyon, the canyon of the San Juan River, 
and to the tributary canyons near their mouths. 
Annual discharge is about 1,000 acre-feet in the 
Henry Mountains area, about 1,000 acre-feet in the 
area between the Colorado and San Juan Rivers, 


GROUNDWATER CONDITIONS IN THE KAI- 
PAROWITS PLATEAU AREA, UTAH AND AR- 
IZONA, WITH EMPHASIS ON THE NAVAJO 
SANDST9) 


Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

P. J. Blanchard. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. Utah Department of Natural 


Resources, 
Salt Lake City, Technical Publication 81, 1986. 87 
p, 17 fig, 16 tab, 32 ref. 


Descriptors: *Aquifers, *Aquifer 
*Surface-groundwater relationships, 


Co- 

Garfield County, Kan County, 

Escalante River basin, Paria River basin, Kai- 
parowits Plateau. 


Groundwater conditions are described for the Kai- 
Garfield and and eastern Kane 


‘voy 08 ems the Paria River. Chemie 
water in the Navajo Sandstone is 
desoived vite) I fore 
the intersection 


'y 
16,900 acre-feet. Large increases in use of Navajo 
water would require removing water 
from storage rather than from diversion o 
discharges. (USGS) 
'W88-03925 


SINKHOLE FEATURES OF FLORIDA, 
ee Survey, Tampa, FL. Water Resources 


For a bibliographic entry see Field 7C. 
W88-0392 





WATER IN THE UPPER YAKIMA RIVER 
WASHINGTON, 
a Survey, Tacoma, WA. Water Re- 
For primary bibliographic entry see Field 2E. 


WATER IN THE LOWER YAKIMA RIVER 
BASIN, WASHINGTON, 


Survey, Tacoma, WA. Water Re- 
sources Div. 


For pri bibliographic entry see Field 2E. 
Ws#-03930" "= 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, CUT BANK 
1-DEGREE BY 2-DEGREE QUAD) RANGLE, 
Geological Survey, Helena, MT. Water Resources 
For primary bibliographic entry see Field 7C. 
W88-03945 


WING ae OF THE 


F. A. Spane, R. L. Jackson, and W. W. 


Available from the National Technical Information 

Service, Springfield, VA 22161, as DE82-014092. 

RHODWSA- 189, eee m “7 fig. Con. 
P, 

tract No. DE-ACO6-77RL01030. 


i *Groundwater, *Hydraulic wooed 
den “epiitor titting, Rataanaite one 
Groundwater movement, Basalt Waste 
Project, Columbia River, Hanford Site, Washing. 
Syliedie conteunak Gonally Tuneiat 
lydraulic conductivity, Storativity, Transmissi- 


Ground Water GRWAAR, Vol. 25, No. 6, p 664- 
per November-December, 1987. 8 fig, 1 tb, 15 


D : *Geologic fi 

*Ramepo Fault *New Jersey, *Ground 
ers, Groundwater 

Gocengy. ors eemesbility coefficient, 


The Ramapo Fault is a major structural feature of 
northern New Jersey separating the Triassic-age 


Bi 
Wt an : 


i 


Bs 
8 
a 


° 


678, November-December 1987. 5 fig, 1 tab, 


Descriptors: * *Kriging, *Statistical methods, *Data 
acquisition, chon ‘New loner Groundwat- 
Permeability coefficient, Mathematical studies, 


. Neuman. 
Ground Water GRWAAR, Vol. 25, = 6, & 679- 
684, November-December 1987. 3 tab, 14 
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major component of the water budget. This 
ssomed Sinetis exrahleniy aes: teal shee 
increases with time during a pumping test. The 
method can therefore lead to arbitrarily large spe- 
cific yield values which may lack physical — 
— By relying on this “balance method 


Ground Water GRWAAR, Vol. 25, No. 6, p 685- 
692, November-December 1987. 8 fig, 21 ref. 


Descriptors: *A: aberetat geanntel *Electromag- 
tion, Glacial” ty ot 
tion, Glacial aquifers, Resistivity, So Aaeiler o 


of the use of transient 


interface in a glacial-outwash aquifer. The tech- 
nique works quite well for these problems within 
limitations i ie targus (Seguvalence 


GROUND WATER IN HAWAII, 

Hawaii Univ. at am Honolulu. Water Re- 
sources Research Cen’ 

— St pny bibliographic entry see Field 5B. 


SEISMIC REFLECTION STUDY OF A SHAL- 

DURING A PUMPING TEST, 
Ground Water GRWAAR, Vol. 25, No. 6, p 703- 
709, November-December 1987. 11 fig, 1 tab, 10 
ref. 


Descriptors: *Shallow aquifers, *Pumping tests, 
*Geophysics, *Seismic reflection, Aquifers, 
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Groundwater potential, Sounding, Drawdown, 
Groudwater movement. 


Seismic reflection surveys were used to follow the 
drawdown in a shallow aquifer during a pumping 
test. Using severe analog low-cut filters and 1/4-m 
geophone spacings, 335 Hz reflections were ob- 
tained from the top of the saturated zone 2.7 m 
deep. The reflections moved down in time as the 
saturated zone dropped in response to pumping. 
The dominant frequency and bandwidth both 
dropped during pumping indicating a more diffuse 
reflecting boundary. Slight pullups of reflectors at 
—- locations on the (common depth point) 

DP — may cet : — elevation of 
the capillary fringe erefore finer sediments in 
tomvvtanplions: Other potential applications of this 
technique include mapping cones of depression and 
detecting and delineating perched-water tables. 
(Author’s abstract) 

88-04062 


THEIS’ SOLUTION BY NONLINEAR LEAST- 
AND FINITE-DIFFEREN' 


ICE NEW- 
TON’S METHOD, 
National Chiao Tung Univ., Hsinchu (Taiwan). 
of Civil Engineering. 
H. D. Yeh. 
Ground Water GRWAAR, Vol. 25, No. 6, p 710- 
715, November-December 1987. 5 tab, 24 ref. 


Descriptors: *Theis method, *Pumping tests, 
*Least squares method, *Finite difference method, 
*Mai j studies, *Aquifer characteristics, 
Homogeneity, Groundwater, Aquifer systems, 
Transmissivity, Mathematical equations, Aquifer 
testing. 


A method using the nonlinear least-squares and 
finite-difference Newton’s method was applied to 
determine the aquifer parameters via a pumping 
test in a homogeneous and isotropic confined aqui- 
fer system. The nonlinear “squares was used to 
find the values of transmissivity and storage coeffi- 
cient such that the sum of the squares of differ- 
ences between the predicted drawdowns and ob- 
served drawdowns is minimized. The finite-differ- 
ence Newton’s method was used to solve the 
system of nonlinear least-squares — tions for 
transmissivity and storage coefficient. parisons 
eee ne a ee ee 
—_— methods including Theis, Cooper- 
lacob, and Chow methods are discussed in detail, 
showing data of a 6-hour pumping test. The pro- 
posed method has the advantages of high accuracy 
and quick convergence for most initial guesses. 
(Author’s abstract) 
W88-04063 


ANALYSIS OF HILLSIDE SEEPAGE, 

Auburn Univ., AL. Dept. of Civil Engineering. 
J. G. Melville, and P. N. Sims. . 
Ground Water GRWAAR, Vol. 25, No. 6, p 716- 
721, November-December 1987. 8 fig, ref, 
append. 


iptors: *Seepage, *Hillside seepage, *Mathe- 
ical analysis, “Groundwater recharge, Surface- 
groundwater relations, Mathematical studies. 


A steady-state hillside seepage problem was solved 
analytically. Subject to the Dupuit-Forchheimer 
assumption, one-dimensional seepage with uniform 
recharge over an inclined impervious bed was ana- 
1 . Results are presented graphically showing 
profile dependence on a single parameter. The 
different character of the solutions is shown. Spe- 
cial pr ies of the solutions, the location and 
value the maximum depth and the minimum 
initial depth, were analyzed. Profiles for the finite- 
length aquifer were also calculated numerically. 
These profiles, generated using a Runge-Kutta ap- 
proximation of the differential equation, cannot be 
compressed into one family of curves, but they do 
provide an improved physical view of the depth 
variation. (Lantz-PTT) 
W88-04064 


SEEPAGE FACE SIMULATION USING 
PLASM, 


Agricultural Research Service, University Park, 
PA. Northeast Watershed Research Center. 

S. T. Potter, and W. J. Gburek. 

Ground Water GRWAAR, Vol. 25, No. 6, p 722- 
bey November-December 1987. 10 fig, 1 tab, 18 
Descriptors: * *PLASM, 
analysis, ‘Gcomatont movement, 


*Simulation 


water 
models, Aqui Groundwater recharge, 
Sotcal wien: 


aquifer variation of the Prickett 


HORIZONTAL PLANE SOURCE MODEL FOR 
GROUND-WATER TRANSPORT, 

ERT, A Resource Engineering Co., Concord, 

For primary bibliographic entry see Field 5B. 
W88-04066 


VOC REMOVAL FROM GROUNDWATER - A 
CASE HISTORY, 

Gannett, Fleming, Corddry and Carpenter, Inc., 
Harrisburg, PA. 

For primary bibliographic entry see Field 5G. 
W88-04175 


INTERACTING PRECIPITATION/DISSOLU- 
TION WAVES: THE MOVEMENT OF INOR- 
GANIC CONTAMINANTS IN GROUNDWAT- 


ER, 
Texas Univ. at Austin. Dept. of Chemical Engi- 


neering. 
For primary bibliographic entry see Field SB. 
W88-04185 


LABORATORY INVESTIGATION OF LONGI- 
TUDINAL DISPERSION IN ANISOTROPIC 
POROUS MEDIA, 

Notre Dame Univ., IN. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 2K. 
W88-04192 


SUBSURFACE SEAWATER INTRUSION BAR- 
RIER ANAL’ 


Miyazaki Univ. (Japan). Dept. of Civil Engineer- 
In; 


ig. 
For primary bibliographic entry see Field 5G. 
W88-04237 


UNSTABLE FLOW IN LAYERED SOILS: A 

Massachusetts Univ., Amherst. Dept. of Plant and 

Soil Sciences. 

For primary bibliographic entry see Field 5B. 

W88-04240 

EFFECTS OF IRRIGATION ON WATER 

pod OF A SHALLOW UNCONFINED 
and Developmen 


LETCEERDYEE 
ot it 
aise 

eal: 


a 
if 
a 
ul 


i 
Hit 


Geological Survey, Reston, VA. 
For primary bibliographic entry see Field SB. 
W88-04306 


DAGAN MODEL OF SOLUTE TRANSPORT IN 
GROUNDWATER: FOUNDATIONAL  AS- 


California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 
G. Sposito, and D. A. Barry. 


Water Resources Research WRERAO, Vol. 23, 
No. 10, p 1867-1875, October 1987. 1 fig, 30 ref, 





append. NSF Grant ECE-8513726. 


Descriptors: *Groundwater movement, *Solute 
*Mathematical 


*Dagan 
*Data interpretation, *Path of pollutants, Tracers, 
Mathematical 


equations, Mathematical 
Se ee ee Se ee 





equation o_ devel- 
pe by ooo “Cbea) to ‘sain te ensemble- 


average pong ye a conservative solute in 


encouraged 

ssonek hich ungpect sole om 

tive characteristics. It is hyacal as 

sandel COE: can Up desivel Gevaghs ah extension 

of the cumulant expansion technique lied in 

previous studies to develop a mean CDE for solute 
i ii “ 


ment at the Borden site. (Wood-PTT) 
W88-04307 


CONDITIONAL SIMULATIONS OF FLUID 
FLOW IN THREE-DIMENSIONAL NET- 
WORKS OF DISCRETE FRACTURES, 

Royal Inst. of Tech., Stockholm (Sweden). Dept. 


of Hydraulics En; pores. 
J, Anderson, 5 Sen 23, 


ater Resources Ri 
Noi 10, p 1876-1886, rene wl 1987. 5 fe. 1 pe 25 


Descriptors: *Geologic fractures, *Geohydrology, 
*Fluid flow, *Fluid mechanics, *Groundwater 
movement, Prediction, Statistical analysis, Model 
i Mathematical equa- 
tions, Mathematical Transmissivity, Simu- 


studies, 
lation analysis, Monte Carlo 


ee ee ee 
fractures in a three-dimensional domain was inves- 
tigated by modeling fractures as circular diss of 

ea Soe transmissivity, and loca- 
tion. A fracture network is characterized by the 
statistical distributions of these quantities. Battare 
traces observed on a wall form the basis for esti- 


from areal sampling on covuher seajtan The 
observed on the wall can also be used to condition 
the network. This trace conditioning is achieved 
by forcing the network generator to always repro- 
duce the observed traces. Conditioning might be a 
means of decreasing the variability of the fracture 
networks. A numerical simulation model was de- 
veloped which is capable of generating a fracture 
network of desired statistical p: and solv- 
ing for the steady state flow. On each fracture disc 
the flow is discretized with the | 

method. A series of hypo’ 

analyzed. These exam; as ecaiat of dete Monte- 
Carlo simulations of flow through a series of net- 
works generated from the same statistical distribu- 


tions. The examples lead to - following conclu- 
sions. Large fractures and fracture 


traces observed on a wall. (Author’s abstract) 
W88-04308 


PARAMETER ESTIMATION THROUGH 
GROUNDWATER TRACER 


Texas Tech Univ., Lubbock. Dept. of Civil Engi- 


For primary bibliographic entry see Field 5B. 
W88-04311 


STUDY OF THERMALLY INDUCED CONVEC- 
TION A HIGH-LEVEL NUCLEAR 


‘ . Earth Scien 
For See entry see Field 5B. 


Wwasout7 


RADIOACTIVITY OF THE ATOMIC SPA AT 


DCETRTEK, )VENIA, YUGOSLAVIA, 
Institut Jozef _— ores (Yugoslavia). 
I. Kobal, and A. Ri 
Health Physics HLTPAO, Vol. 53, No. 3, p 307- 
310, September 1987. 4 tab, 20 ref. 


Descriptors: *Water Siacsons effects, *Thermal 
springs, *Uranium r *Radon 


Vv 
of atmospheric Rn concentrations are relatively 
low and are lly comparable to those found 
in homes in Slovenia made of concrete and venti- 
lated during the summer (as are the gpa buildings) 
Radium intakes for a fortnight’s stay, were 
wel in committed dose equivalents of 0.07 
micro Sv for gonads, 0.5 micro Sv for red bone 
marrow, and 5.5 micro Sv for bone surface 
calculated for drinking water as the source. A 
See aS eee SS ee 
for inhalation. The annual intake of Rn 
sors duit oF ants ileaiee att 
the resulting bronchial dose due to Rn and its 
short-live decay products is 6.8 mSv. (Ai 


PTT) 
W88-04329 


SOIL WATER EFFECTS ON CONCENTRA- 
TION PROFILES AND VARIATIONS OF RN- 
222 IN A VADOSE ZO 

= Univ., Osaka (Japan). Research Reactor 


M. Fukui. 
Health Physics HLTPAO, Vol. 53, No. 2, p 181- 
186, August 1987. 9 fig, 18 ref. 


Descriptors: *Path of pollutants, *Soil water, 
Prceny Mars water, *Soil gases, Radioiso- 
bo gwen rofiles, Atmospheric pressure, Rain- 

eibeautee level, “Pollutant identification, 
Soil contamination. 


Concentration profiles of Rn-222 and their vari- 
ations were studied to understand the vertical 
motion ia the ground censed by flactentions of 
meteoro! parameters such as a 
groundwater level and atmospheric pressure. 


WATER CYCLE—Field 2 
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method of trapping Rn-222 was developed to 
measure the concentration profiles by circulating 
and bubbling soil gas in porous cups into toluene. 
For locations where the water table is close to the 
surface, observations showed a concentration 
in the vertical profile of Rn-222 at about a 40-cm 
depth and revealed that the concentration in soil 
gas decreases as soil moisture increases near the 
water table. Soil gas in a buried vewse! also. was 
circulated continuously to monitor Rn-222 in the 
ground air near the lace using an ionization 
Sontiek A rising of the water table following 
precipitation causes a burst of Rn-222 concentra- 
tion by upflow in the ground, though the concen- 
tration in the soil gas soon decreases with the 
intake of air above the surface due to increasing 
atmospheric pressure following precipitation. The 
concentration in soil gas again increases via the 
henomenon accompanying the recovery of equi- 
ibrium in soil water between Rn-222 and Ra-226. 
(Author’s abstract) 
'W88-04330 


MODELING OF BIOLOGICAL PROCESSES IN 
THE SUBSURFACE, 


Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental En gineering. 

For primary bibliographic entry see Field 5B. 
W88-04361 


2G. Water In Soils 


LONG-TERM EFFECTS OF TILLAGE ON THE 

RETENTION AND TRANSPORT OF SOIL 

WATER, 

Arkansas Univ., Bip me pe ont of Agronomy. 

H. D. Scott, L. and W. M. Miley. 

A <a from cheb National Technical Information 
Service, Springfield, VA 22161, as PB87-149316/ 

AS. Price codes: A03 in paper copy, AOI in micro- 


Fayetteville. 
1986. 39 fig, 12 tab, 16 ref, append. Contract No. 
14-08-0001-G1004. Project No. USGS G1004-05. 


: *Irrigation requirements, *Soil — 


transport, *Soil: ater: oo Pre ecson ag ~ Mayors 

-w: =] 
manure, Soil conservation, is ater qual- 
ity. 


Quantitative measurements were made of the phys- 
ical and chemical properties of two virgin prairie 
soils, Crowley and Jay, a oe 
Arkansas environments and of similar soils that 
had been tilled extensively. Comparisons were 
made of soil ies at six depths. When com- 
with tilled soils the virgin soils had 
organic matter contents, saturated hydraulic 
conductivities, =, water retained at several ap- 
plied pressures. Bulk densities and hydraulic resist- 
ances were lower in the virgin soils. For the Crow- 
ley silt loam, values of pH and elemental contents 
of the virgin soil were than those of tilled 
soil. Determinations also were made of the effects 
Drea during the_sprng on continous 
soil cag sy Rar spring on continuous 
green manure 
‘onded e increase aires conductivity and 
water retention. (USGS) 
W88-03501 


DRAINED DEFORMATION AND FAILURE 
DUE TO CYCLIC PORE PRESSURES IN SOFT 


Canadian Geotechnical 

24, No. 2, p 208-215, May 1987. 12 fig, 16 ref. 
: *Mass wasting, *Soil water move- 

ormation, *Clays, *In- 

Groundwater, Stress, 

Strain, arn Bangg Freeze-thaw cycles, Frost 

action. 


Slow, recurring downslope movements in northern 
climates are frequently referred to as creep move- 
ments, and are usually related to outwards freezing 

followed by vertical thawing movements. An alter 





Field 2—WATER CYCLE 
Group 2G—Water In Soils 


native mechanism is examined in the reported test 
data. Undisturbed block sam 2 NW I hove bee clay 
from a slope near Yellow 
tested by cyclically varying ‘the pore-water pres- 
triaxial specimens by an amount Delta u, 
and measuring the resulting strains per cycle. The 
specimens were —s anisotropically consolidat- 
ed with normal and shear stresses corresponding to 
those in the moving mantle. Drainage was permit- 
ted throughout the testing. eg A pepe te 
sents c that can occur in a natural slope 
from (a) seasonal groundwater level changes and 
(b) elevated pore-water pressures that accompany 
thawing. After 60-100 yer the pore-water pres- 
sure was 8 to the value at 
which the camples failed. This occurred on a steep, 
low-stress envelope. The strains Ans cycle were 
ry gene linear in the range 30-100 — As 
roximation they have been modelled as 
oe with pore water pressure almost 
io fail failure. (Author's abstract) 
Wss.03 753 


THERMALLY INDUCED HEAVE BENEATH 
CHILLED PIPELINES IN FROZEN GROUND, 
Hardy Associates, Calgary (Alberta). 

For primary bibliographic entry see Field 2C. 
W88-03756 


EMISSIONS OF BIOGENIC SULPHUR COM- 
POUNDS FROM SEVERAL WETLAND SOILS 
IN FLORIDA, 

Rosenstiel oe of Marine and Atmospheric Sci- 


F mary bibliographic try see Field 2L. 
‘or en see 
W88-03776 


EVALUATION OF SIMPLE, DYNAMIC SOIL 
MOISTURE MOD 
Portland State Univ., OR. Dept. of Civil Engineer- 


ing. 

e Ww. pen Ss AS gee D. Mtundu. _ 
ournal of oe Engineering 
JIDEDH (Ase) N Vol. 113, No. 3, p 288-302, 
poms! 1987. 8 fig, 2 tab, 25 ref. NSF Gaens CEE- 


Descriptors: *Soil water, *Evapotranspiration, 
*Drai *Irrigation, *Model studies, i 
ture, Field tests, Dynamics, Root zone, » 
Vegetation, Soil types. 


The dynamics of soil moisture in the root zone is of 
fundamental importance in agricultural water man- 
agement. A simple, yet physically based model is 
ited which describes the processes of redistri- 
premeliar y ys le, drainage, and 
apotranspiration (ET) from the root zone. Using 

the sharp wetting front approximation, relatively 
simple expressions are derived that are explicit in 
parameters d the soil and climate/vegeta- 
Appli m Of these models using 

en See Sees priori indicates good 


parameters, root zone depth, and timing of 
irrigation applications affect model performance. 
(Author’s pe eer 
W88-03781 


SIMPLE LABORATORY MEASUREMENT OF 
UNSATURATED HYDRAULIC CONDUCTIVI- 


TY, 
Utah Agricultural Experiment Station, Logan. 


In : 
Z. A. Samani, ghey cll 


Journal of Irri; e Engineering 
JIDEDH (ASCE), Vol 113 Nee nl No. 3, p 405-412, 
August 1987. 5 fig, 3 tab, 1 


Descriptors: *Analytical methods, *Soil water, 
Pra oe conductivity, *Unsaturated flow, *Per- 

meability coefficient, *Upward infiltration method, 
Laboratory tests, Absorption, Wetting, Compari- 
son studies, Water pressure. 


A simple method called ‘upward infiltration 
method’ is described for using common soil labora- 


equipment to measure unsaturated hydraulic 
conducivity of soil samples in a short time. The 


and Forest ogy F Vol. 38, No. 
1- eer October 1986. 7 tab, 5 ref. 


Descriptors: *Water storage, *Water loss, *Lysi- 
meters, *T! regions, *Soil water, *Clays, 
*Fallowing, Evaporation, Available water, Crop- 
land, Kenya. 


a practice in which the soil is left 

and kept free of weeds for at least one 
rainy season. The moisture stored during this 
period presumably augments that available to the 
crop during the cropping period that follows. The 
eflectivenss of fallowing a particular soil depends 
ee ee eee eee 
relation to the remaining water balance compo- 
nents during the ener ay Laser period. A large weigh- 
ing lysimeter was used to determine water accumu- 
lation, storage, and loss from a fallow tropical clay 
= For yet la ctaeuietaee yp 

water as evaporation on 

of soil covered by the water as well as on the 
frequency of wetting; shallow, frequent wettings 
a Poy ane on mpeg of evaporative losses. 
Provided runoff minimized and accumu- 
lated water infiltrates deep enough into a bare soil, 
the rate of decrease of stored water below field 
capacity will remain negligibly small over time. 
Drainage losses do not materially reduce water 
stored below ficld capacity, as the process slso 
proceeds at a negligibly slow rate once field capac 
ity has been reached. This was all vantifed for 
tropical opndidions by the euthors. Thies Kinde 
measurements are relatively rare for the oie. 


(Ray-PTT) 
W88-03877 


ROLE OF LATERAL ON SOIL 


os pemecaa Glen Osmond (Australia). Div. of 


B. G. Richards. 
Australian Journal of Soil Research ASORAB, 
Vol. 24, No. 4, p 457-476, 1986. 11 fig, 1 tab, 37 ref. 


Descriptors: *Soil water potential, *Clays, *Soil 
water, *Soil mechanics. Stress, Soil properties. 


ee Ce See ee 
result of complex interaction between the soil 
water potential and imposed mechanical stresses. 
This can give rise to soil water profiles which 
cannot be interpreted by soil water theories for 
non-swelling soils. Agricultural soil physics has 
been concerned primarily with highly structured 
surface soils, and has developed simple theories for 
the effects of stress on soil water relations in swell- 
ing soils. These simple theories i ignore the effect of 
lateral stress in the soil. Civil on the 
other hand, dealing mainly with complex soils at 
depth, have developed more complex theories for 
the effect of three-dimensional stress on soil water 
relations. The effect of three-dimensional stress can 
and should be included in soil water studies of 


~—s soils the possible magnitude of such ef- 
fects. (Author’s abstract) 
W88-03879 


SOIL OXYGEN IN FIELD TRIALS, 
Western Australia Dept. of Agriculture, South 


E. G. Barrett-Lennard, P. D. Leighton, I. R. 
McPharlin, T. Setter, and H. Greenway. 
Australian Journal of Soil Research ASORAB 
Vol. 24, No. 4, p 477-83, 1986. 2 fig, 2 tab, 23 ref. 


: *Waterlogging, *Soil oxy; *Field 
tests, * it wsehan, Planareotn, Coin Pen. 
Water: has substantial adverse effects on the 
growth of crops. However, the effects of waterlog- 
ee Pe a ee 
conditions. The authors describe a method of 
waterlogging which takes into account various fac- 
tors which affect this phenomenon uses special 
lots constructed at a site with a loamy sand 


ly 
i through slotted polyeth- 
ene pipe buried 0.45 meter below the soil surface. 
a test of the plots, waterlogging was imposed 
for 26 days. Samples of soil water were removed 
from waterlogged plots = the a 
oxygen. trations of oxygen rapidly 
creased after the commencement of waterlogging, 
but increased after drainage. (Ray-PTT) 
'W88-03880 


EFFECT OF SLAUGHTERHOUSE EFFLUENT 
AND WATER IRRIGATION UPON AGGREGA- 
TION IN SEASONALLY DRY NEW ZEALAND 
SOIL UNDER P. 

New Zealand Soil Bureau, Lower Hutt. 

For primary bibliographic entry see Field SE. 
W88-03881 


FIELD METHODS FOR UNSATURATED HY- 
DRAULIC CONDUCTIVITY AND SORPTI- 


VITY, 

Hawaii Univ. at Manoa, Honolulu. Coll. of Tropi- 

cal Agriculture. 

R. E. Green, and S.-K. Chong. 

Available from the National T Technical Information 

Service, S ry VA 22161, as PB87-183166/ 

AS. Price codes: A02 in paper copy, A01 i in micro- 

fiche. Hawaii Water Resources Research Center 
No. 67, Honolulu. 


Technical Completion 
, 16 ref. Contract No. 14-34-0001- 


June 1983. 14 
0113. Project No. OWRT A-078-HI (1). 


Field methods which have been successfully used 
in Hawaii to measure h 
and sorptivity are described. The simplified un- 
steady drainage-flux method assumes a unit hy- 
draulic gradient during drainage and negligible 
horizontal flow in or soil layer. The field set-up 
for the simplified method requires an infiltration 
ee ae ae with a buffer zone 
the inner ring. Hydraulic conductivity at 
PY peel ong fe Po the measurement of 
steady infiltration using a neutron moisture probe 
or soil sampling at various times during drainage 
age gravimetric eye: eee: of St content. 
measurement of sorptivity yy ponded 
infiltration, it is possible to measure the value of S 
for a given antecedent water content by measuring 
the cumulative infiltration versus time immediately 
following the application of water. In the field 
—— is calculated by moneesne ¢ the cumula- 
tive tration a single-ri infiltrometer in 
soil where poeta | ible flow through cracks 
and channels. (Geiger- 
W88-03942 





AND NUMERICAL ANALY- 


Oak Ridge National Lab. 
For ba I ad bibliographic entry see Field 5D. 


TIVE MASS COORDINATE TO DE- 
ATER FILE CHANGES IN 


ial Research 
Soa Lacie (Australi). Dv of Soils 
and K. W. J. 


Science Society of imelee Sevan SSSJD4, 
val. 51, No. 4, p 850-854, July-August 1987. 2 fig, 
3 tab, 17 ref. 


Descriptors: —— *Irrigation effects, *Sur- 
water relations, *Soil water, *Variable- 

volume soils, *Soil properties, Mathematical stud- 
Mathematical analysis, Cumulative mass co- 


in soil waier of 


CLAY DISPERSION AND HYDRAULIC CON- 
DUCTIVITY OF SOME SALT-AFFECTED 
2 Seattent Coll, Rawalpindi (Pakistan). 
Mou il Science. 
— O. M. Ali, and J. D. Rhoades. 


St No 2p 05K America Journal SSSJD4, 
Val. ms  , No. 4, 907, July-August 1987. 3 fig, 


water, *Infiltration, *Permeabil 


So (Author’s abstract) 
W88-04040 


DISPERSION OF CLAY FROM SOME SALT- 
Fe ARID LAND SOIL AGGREGATES, 
bane > 1 yer Coll., Rawalpindi (Pakistan). 


Yousaf, O. M. Ali, and J. D. Rhoades. 
Vol. 51, No. 4, 0 324 ul eet 1987. 3 fi 
(+) lo. 4, p July-August 
4 tab, 13 ref. s 
Descriptors: _ Permeability coefficient, 
*Dispersion, *Saline soils, *Arid lands, Sodium 
adsorption ration, Electrolytes, Chemical analysis, 
Soil properties. 


n characteristics of five arid land soils 
reaction with sol 


SIMULATING THE EFFECTS OF SOIL DEPTH 
AND CLIMATIC FACTORS ON CORN YIELD, 
—— Minneapolis. Dept. of Soil Sci- 


TB. B. Swan, M. J. Shaffer, W. H. Paulson, and A. 
E. Peterson. 


Soil Science Society of America Journal SSSJD4, 
Maeght la No. = P 1025-1032, July-August 1987. 11 


Descriptors: *Simulation analysis, *Soil water, 
*Corn, *Crop yield, *Plant pene Soil ‘wate: 
table, Precipitation, Model studies, Water stress, 
Crop production. 


haracteris- 
tics were utilized in the model. A significant inter- 
action effect on corn yield was observed between 
climate and soil-water-ho 


Iding of individ- 
ual plots. In 1983, 1984, and 
as soil 


985 corn yields 
y residuum in- 
had little 


PHOSPHORUS FERTILIZER AND 

THEIR PLACEMENT FOR MINIMUM 

Nebraska U jerk incu Dept. of Agronomy 
niv.- oO ly 

a on bibliographic entry see Field 3F. 


EFFECT OF REGIONAL SLOPE ON DRAIN- 
AGE NETWO) 

Colorado State Univ., Fort Collins. Dept. of Earth 
Resources. 


L. F. Phillips, and S. A. Schumm. 

Geology GLGYB, Vol. 15, »¥ 3, p 813-816, Sep- 
tember 1987. 4 fig, 2 tab, 8 ref. NASA Grant 
NAGW-535 and Army Research Office Grant No. 
DAAG 29-84-K-0189. 


Descriptors: *Geomorphology, *Erosion, *Drain- 
patterns, *Soil water, *Geohydrology, Slope, 
Hillsides, Homogeneity. 


Drainage pene thee Pie te meen 
of no structural control and homogeneous litholo- 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


gy are generally dendritic, a u the 
shape and inclination of the surface on which they 
form. An experimental study was designed to in- 
vestigate the effect of an increase of slope on the 
evolution and development of dendritic drainage 
As slope steepens, the pattern changes 
dendritic at 1% slope, to subliendritic at 2%, 

to subparallel at 3%, to parallel at 5% and higher. 
The change from a dendritic-type pattern to a 
parallel-type pattern occurs at a low slope, be- 
tween 2% and 3%, and channel junction 
angles decrease abruptly from about 60 io 43 F. 
(Author’s abstract) 


ANALYSIS OF HILLSIDE SEEPAGE, 
Auburn Univ., AL. Dept. of Civil Engineering. 
a rong bibliographic entry see Field 2F. 


PROTECTING GROUNDWATER FROM 
VIRAL CONTAMINATION BY SOIL MODIFI- 
CATION, 

—- Univ., Tucson. Dept. of Microbiology and 
For primary bibliographic entry see Field 5G. 
W88-04123 


DRAINAGE FROM LAYERED FIELD SOILS: 
FIXED GRADIENT MODELS, 

Kansas State Univ., Manhattan. Dept. of Agrono- 
my. 

J. B. Sisson. 

Water Resources Research WRERAO, Vol. 23, 
No. 11, p 2071-2075, November 1987. 3 fig, 15 ref. 


Descriptors: *Drainage, *Soil water, *Groundwat- 
er ra oe *Mathematical models, Permeability 
coefficient, Mathematical equations, Mathematical 
analysis, Hydraulic head. 


Fixed gradient models result when the gradient 
term in the soil moisture equation is assumed to 
ee See Cone Sees See 


uniform soil. When the transformation was applied 
to field data, all water content data were found to 
plot along a single curve. Assuming a fixed gradi- 
ent and an ex ———- form for hydraulic conduc- 
tivity times hydraulic head, resulted in a fitted 
curve with an r-squared = 0.847 (d.f. - 405) when 
data from three sites and seven depths were used. 


42, 42, and 63 parameters to 
at the 21 spatial points a. 
a Davidson, Watson or Brooks and 

Core’ respectively. With the transform 
23, 3, and 24 were required for the 
three hydraulic conductivity times hydraulic head 
functions, respectively. (Author’s abstract) 
'W88-04184 


UNSTABLE FLOW IN LAYERED SOILS: A 
REVIEW, 

Massachusetts Univ., Amherst. Dept. of Plant and 
Soil Sciences. 

For primary bibliographic entry see Field 5B. 
W88-04240 


SOIL WATER DYE TRACING, WITH SPECIAL 
wi tena TO THE USE OF RHODAMINE 

» LISSAMINE FF AND AMINO G ACID, 
Sheffield Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 7B. 
W88-04241 


SIMULATION OF SOLUTE TRANSPORT 
USING A CONTINUOUS TIME MARKOV 
PROCESS: 1. THEORY AND STEADY STATE 
APPLICATION, 

North Dakota State Univ., Fargo. Dept. of Soil 
Science. 
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For primary bibliographic entry see Field 5B. 
W88-04312 


SIMULATION OF SOLUTE TRANSPORT 
USING A CONTINUOUS TIME MARKOV 
PROCESS: 2, APPLICATION TO TRANSIENT 
FIELD CONDITIONS, 

North Dakota State Univ., Fargo. Dept. of Soil 


Science. 
For primary bibliographic entry see Field 5B. 
W88-04313 


SELECTIVE TRANSPORT OF HYDROCAR- 
BONS IN THE UNSATURATED ZONE DUE TO 
AQUEOUS AND VAPOR PHASE PARTITION- 
ING, 


Geological Survey, Reston, VA. Water Resources 


For. org bibliographic entry see Field 5B. 
W88-04314 


EFFECTS OF HYSTERESIS WITH AIR EN- 
TRAPMENT ON WATER FLOW IN THE UN- 
SATURATED ZONE, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
bur, 


‘g. 

J. J. Kaluarachchi, and J. C. Parker. 

Water Resources Research WRERAO, Vol. 23, 
No. 10, p 1967-1976, October 1987. 14 fig, 2 tab, 30 
ref. 


Descriptors: *Infiltration, *Hysteresis, *Soil water, 
*Aeration zone, *Flow discharge, *Air entrap- 
ment, Soil water content, Soil properties, Hydrau- 
lic properties, Models studies, Mathematical 
models, Mathematical equations, Finite element 
method, Evaporation. 


Effects of hysteresis with air entrapment on water 
content and head distributions, surface fluxes, and 
water balance components are investigated by 
finite element simulations of flow in one- and two- 
dimensional spatial domains. Results of one-dimen- 
sional analyses indicate that effects of hysteresis 
are markedly influenced by surface boundary con- 
ditions and to a lesser extent by initial concentra- 
tions. Stipulation of flux-controlled boundary con- 
ditions results in minimal hysteretic effects, while 
potential-type boundary conditions produce sub- 
stantial deviations between hysteretic and nonhys- 
teretic simulations. The latter effects are attributa- 
ble in large part to differences in surface conduc- 
tivity associated with air entrapment. Predicted 
water content distributions for nonhysteretic simu- 
lations using main drying functions deviated much 
more from hysteretic model results than did pre- 
dicted water content distributions for nonhystere- 
tic simulations based on main wetting functions. 
For two-dimensional problems, predicted infiltra- 
tion, evaporation, and seepage fluxes and soil 
water storage changes were much higher for non- 
hysteretic simulations using main drying functions 
than for hysteretic simulations; predictions based 
on main wetting functions deviated less markedly 
from hysteretic simulations. Introduction of het- 
erogeneity in the porous medium diminished ef- 
fects of hysteresis on infiltration and seepage but 
accentuated differences in evaporation due to 
interactions between evaporation and seepage 
boundaries, suggesting that the influence of hetero- 
geneity on hysteretic effects will be problem-spe- 
cific. (Author’s abstract) 

W88-04318 


MODELING OF EVAPOTRANSPIRATION 
FROM HOMOGENEOUS SOILS, 
Monash Univ., Clayton (Australia). Dept. of Civil 


Engineering. 
For primary bibliographic entry see Field 2D. 
W88-04322 


SOIL WATER EFFECTS ON CONCENTRA- 
TION PROFILES AND VARIATIONS OF RN- 
222 IN A VADOSE ZONE, 

Kyoto Univ., Osaka (Japan). Research Reactor 


Inst. 
For primary bibliographic entry see Field 2F. 
W88-04330 


COMPARISON OF TWO METHODS FOR SIM- 
ULATION OF SOIL-WATER BALANCE PROC- 
ESSES WITH SPECIAL .REGARD TO 


SHALTS, VORNEHMLICH DER GRUNDWAS- 
SERNEUB 


ILD! », 
Amt fuer Wasser- und Abfallwirtschaft, Muenster 
(Germany, F.R.). 
M. Schroeder, and B.-P. Hamels. 
Deutsche Gewaesserkundliche Mitteilungen 
DGMTAO, Vol. 31, No. 2/3, p 73-76, July 1987. 3 
fig, 1 tab, 7 ref. 


Descriptors: *Infiltration, *Recharge, *Ground- 
water movement, *Soil water, *Simulation analy- 
sis, *Groundwater recharge, Model studies, Perco- 
lation rate, Computer programs, Aeration zone, 
Seep water. 


A soil moisture storage model and a physical deter- 
ministic model have been tested for their efficiency 
in computation of percolation rates, taking the 
measurement data from a weighable lysimeter as a 
basis. It has been found that only the physical 
model is able to provide sufficiently accurate data 
of high — and temporal resolution, and that 
the cumulative curves are not suitable for assessing 
the model quality. The storage model only ap- 
proximately describes the situation in the upper- 
most root zone. However, it does yield useful data 
on the annual volumes of cumulative percolation. 
(Author’s abstract) 


2H. Lakes 


QUALITATIVE AND QUANTITATIVE AQUAT- 
IC ALGAL DATA ee TO DETER- 
MINE MACROTRENDS - 

Arkansas Univ., Peyote” Dept. of Botany and 
Microbiology 

For dneay bibliographic entry see Field 7C. 
W88-03499 


LOCAL WATER RESOURCE INFORMATION 
MANAGEMENT SYSTEM, 
Arkansas Univ., Fayetteville. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 7C. 
W88-03504 


REDUCTION OF MICROBIAL INDICATORS 
AND VIRUSES IN A CYPRESS STRAND, 
Florida Univ., Gainesville. Dept. of Environmental 
Engi Sciences. 

For primary bibliographic entry see Field 5D. 
W88-03559 


PRACTICAL APPROACH TO THE EVALUA- 
TION OF THE pgp =e STATUS OF 
VEGETATION RIVER CORRIDORS IN 


WALES, 
University of Wales Inst. of Science and Technolo- 
gy, Cardiff. wr of Ane Biology. 
a M. Slater, P. Curry, and C. Chadwell. 
Biological Conservation BICOBK, Vol. 40, No. 1, 
p 53-68, May 1987. 2 fig, 6 tab, 18 ref. 


Descriptors: *Wales, *Riparian vegetation, *Spe- 
cies diversity, *Population density, *Comparison 
studies, *River basins, *River ecology, River 
banks, River conservation, Legislation, Habitats, 
River basin development, Waterways. 


A methodology for the evaluation of the conserva- 
tion interest of river corridor vegetation is de- 
scribed and suggestions made for its ee 
Of the attributes used for describing and grading 
sites, species richness and site uniqueness proved 
more useful than hoes rarity, mainly due to 
variations in the — ity of recording and season. 
Bryophyte data, although often ecologically more 
informative than vascular plant data, are rarely 
obtainable due to a lack of competent recorders. 
Inter-recorder comparisons are recommended as 
difference between them were a major source of 


variation within the data. Comparisons of data 
with those from other surveys must be approached 
with caution as differing definitions o comping. 
zones, recordable taxa, time of year, purpose 
survey and the state of flow of the river can all 
alter the recorder’s perception of habitat and spe- 
cies abundance. (Author’s abstract) 

W88-03588 


EXPERT SYSTEM APPROACH TO THE AS- 
SESSMENT OF THE CONSERVATION 
STATUS OF RIVERS, 


Rhodes Univ., Grahamstown (South Africa). Inst. 
of Freshwater Studies. 

J. H. O’Keeffe, D. B. Danilewitz, and J. A. 
Bradshaw. 


Biologi ical Conservation BICOBK, Vol. 40, No. 1, 
Pp 69-84, May 1987. 3 tab, 12 ref, append. 


Descriptors: ye Afton. *Computer os ls, 
*Management p! ’ iver systems, iver 
ecology, *Model del studies, *Stream classification, 
*Comparison studies, Assessments, — 
Biological properties, Physical properties, Com: 

puter programs, Catchment areas, Flow. 


The aims and development of a computerized 
system for the assessment of conservation status in 
South African rivers is described. The system is 
designed to: facilitate the communication of river 
conservation priorities to managers, developers, 
and planners; provide a consistent but flexible 
method for classifying rivers according to their 
conservation status; and act as a semi-numerical 
model to simulate the effects of proposed develop- 
ment plans on specific rivers. The system is written 
in PROLOG to run on an IBM PC and accepts 
information about specific attributes of a river (e.g. 
number of indigenous fish ies, amount of 
sewage effluent, etc.). Attribute weightings are 
modified by a series of rules related to the size of 
the river. An overall score between 0 and 100 for 
the conservation status of the river is calculated. In 
addition, the system provides a breakdown of 
scores by biota, catchment and the river itself, and 
by individual attribute. Confidence limits indicat- 
ing the level of available information are calculat- 
ed, and those attributes of greatest interest for the 
conservation of the river are identified, as are those 
attributes most urgently requiring further research. 
(Author’s abotract 
W88-03589 


FEW INTRA-LAKE VARIATIONS OF PHYSIO- 
LOGICAL PARAMETERS IN PERCH, PERCA 
FLUVIA 


Goeteborg Univ. (Sweden). Dept. of Zoophysio- 


logy. 

C. Haux, A. Larsson, M. L. Sjobeck, and G. 
Lithner. 

Comparative Biochemistry and Physiology (A) 
erat Vol. 86, No. 4, p 729-732, 1987. 1 fig, 1 
tab, 15 ref. 


Descriptors: *Perch, *Fish physiology, *Physio- 
logical ecology, *Baseline studies, *Limnology, 
*Lakes, *Yn, Sweden, *Comparison studies, 
Gill nets, e fisheries, Temperature, Water pol- 
lution, Field tests. 


Intra-lake variations in physiological parameters, 
representing haematology, plasma ion composition 
and carbohydrate metabolism, were investigated in 
— inhabiting a comparatively sage a lake. 
vided the perch were subjected to the stand- 
ardized procedure (previously described by other 
authors) For ture, handling, recovery after cap- 
ture, and sampling, only few and minor difference 
were observed in the 21 parameters investigated 
when three groups were compared to a control 
group. The experimental design used is suitable for 
the examination of the physiological status of 
perch in the field. (Author’s abstract) 
W88-03590 


FLOOD IN THE DESERT, 


Eckhoff, Watson, Preator Engineering, Salt Lake 
City, UT. 


For primary bibliographic entry see Field 2E. 





W88-03604 


MICROBIAL IMPLICATIONS OF DIEL VARI- 
ATIONS IN WATER QUALITY PARAMETERS 
POSSIBLY ASSOCIATED WITH ACID DEPO- 
SITION IN AN OLIGOTROPHIC ey" 


P. Mouchet. 
oe AQUAAA, No. 4, p 181-190, 1987. 24 fig, 13 


effects *Floods, "Dams, Chlorides, Sulfate, Salin- 
ity, Corrosion. 


therefore not met; 

sand islands of eolian origin in the river bed down- 

stream from the dam; moreover, this sand contains 

a large amount of chlorides and sulfates. This has 
limnological (excessive 


J. U. Grobbelaar, and P. Stegmann, 
Water S. A. WASADV, Vol. 13, No. 3, p 151-158, 
July 1987. 9 fig, 5 tab, 24 ref. 


Descriptors: *Rivers, * 





LAKE ACIDIFICATION MODEL: PRACTICAL 

Virginia Univ., Charlottesville. Dept. of Civil En- 
S. 

Journal DU 


Environmental Engineering JOED 
(ASCE), Vol. 113, No. 4, p 900915, August 1987. 
8 fig, 2 tab, 29 ref, append. 


: *Ciliates, *Benthic habitat, *Food 
marker bacteria, *Bacteria, 
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micrometers in diameter and have such low cell- 
specific clearance rates that they can only grow in 
habitats of high bacteria population. Determination 
of new uptake rates of bacteria by such protoza (in 
water samples collected from the Duplin River, a 
salt marsh tidal embayment in Georgia) using 
fluorescently labeled bacteria of 0.6 micrometer 
diameter and under low bacteria concentration 
showed that these rates are 10-100 times higher 
than previously believed. This bacterivory of pro- 
toza may provide metazoan grazers with a simple 
two-step food chain of bacterioplankton. A zeiss 
universal epifluorescence microscope fitted with 
75 watt Xenon lamp was used for determining the 
amount of bacteria ingested by protoza. In some of 
the experiments a separated treatment in which 0.5 
micrometer fluorescent latex microspheres were 
added at approximately the same concentration as 
the fluorescent bacteria showed that protoza in- 
gested the labeled bacteria at a rate 5-fold higher 
than for microsphere. These higher rates at low 
bacteria concentrations are supported by two other 
studies involving one marine and two fresh water 
organisms. (Ray-PTT) 

W88-03822 


CYANOBACTERIAL WATER-BLOOMS, 
(Eaglend). Biological Association, Windermere 
d 


(En ’ 
For primary bibliographic entry see Field 5C. 
W88-03845 


WATER-BORNE HYHOMYCETES OF THE 
WESTERN GHAT FORESTS, 

Mangalore Univ. (India). 

K. R. Sridhar, and K. M. Kaveriappa. 

Indian Phytopathology IPHAU, Vol. 38, No. 3, p. 
557-558, September 1985, 8 fig, 1 tab, 2 ref. 


Descriptors: *Fungi, *India, “Leaf litter, Payasi- 
vine River, Rivers. 


Water-borne hyhomycetes were isolated from the 
waters of the Payaswini River flowing through the 
Western Ghat forests of India during the months of 
October and December. Eight species of fungi 
were isolated in leaf litter and in the filtered river 
water. (Ray-PTT) 

W88-03847 


WATER-BORNE FUNGI OF KUNTHI RIVER 
IN SILENT VALLEY, KERALA, 

Mangalore Univ. (India). 

K. R. Sridhar, and K. M. Kaveriappa. 

Indian Phytopathology IPHAU, Vol. 38, No. 2, p 
371-372, June 1985. 2 fig, 5 ref. 


Descriptors: *Fungi, *Kerala, *India, Microscopy, 
Kunthi River, Rivers, Leaves, Submerged plants. 


Natural foam samples and submerged leaves were 
collected from the Kunthi River in the Silent 
Valley, Kerala, India. A total of 24 species of fungi 
were isolated from the natural foam and in the 
induced foam of incubated water containing the 
leaves. (Ray-PTT) 

W88-03848 


ART OF LAKE RESTORATION, 

University of East Anglia, Norwich (England). 
For primary bibliographic entry see Field 5G. 
W88-03849 


ECOLOGICAL MODELS AS SUPPORT SYS- 
TEMS TO DECISIONS IN LAKE MANAGE- 
MENT PLANNING, 

Pavia Univ. (Italy). Centro di Ricerca sulle Acque. 
For primary bibliographic entry see Field 5G. 
W88-03863 


ALDRIN, DIELDRIN, AND MERCURY PRO- 
FILES IN RECENT LAKE SEDIMENTS AT 
THE ROCKY MOUNTAIN ARSENAL, COLO- 


RADO, 
Colorado Cooperative Fishery Research Unit, 
Fort Collins. 





Field 2—WATER CYCLE 
Group 2H—Lakes 


For primary bibliographic entry see Field 5B. 
W88-03868 


UPTAKE AND REGENERATION OF NITRATE 
BY EPILITHIC COMMUNITIES IN A NEARLY 
PRISTINE LOTIC 


ENVIRONMENT, 
a, Survey, Menlo Park, CA. Water Re- 


sources Di 

F. J. Triska, V. C. Kennedy, and R. J. Avanzino. 
In: USGS Water Supply Paper 2270, 1985. p 91-98, 
4 fig, 2 tab, 30 ref. 


eee *Nitrates, *Streams, *Lotic environ- 
ment, of pollutants, Fate of pollutants, Sedi- 
ments, Nutrients. 


ee plastic flow-through 
Little Lost Man Creek, Humboldt County, 
nia. Nylon shading (92%) was used to 
epilithic community similar to that of near-surface 
intragravel habitats. The channel was augmented 
with nitrate (7.0 micron moles/L) and phosphate 
(0.8 micron moles/L) to eliminate potential nutri- 
Uptake by the channel’s ome 
community to‘aled 0.385 grams N during 
amounted to 0.396 g N; of 
ted betw 


rate of 9.5 L/min. Community respiration exceed- 
pe net community primary production throughout 
the | t. Dissolved organic nitrogen and 
detritus were potential sources of re- 
duced nitrogen. The observed nitrate regeneration 
indicates that intragravel communities may con- 
tribute nitrate as water is transported do’ 
even in pristine streams, with low ammonium con- 
centration. (See also W88-03884) (USGS) 
W88-03891 


STREAMBED OXYGEN DEMAND VERSUS 
BENTHIC OXYGEN DEMAND, 
Geological Survey, Little Rock, AR. Water Re- 


sources Div. 
For primary bibliographic entry see Field 5B. 
W88-03892 


RATE OF FERROUS IRON OXIDATION IN A 
STREAM RECEIVING ACID MINE EF.’LU- 


ENT, 
Geological | Survey, Menlo Park, CA. Water Re- 


sources 
For primary bibliographic entry see Field 5B. 
W88-0. 


CHEMICAL AND PHYSICAL CHARACTERIS- 
TICS OF WATER AND SEDIMENT IN SCO- 
FIELD RESERVOIR, CARBON COUNTY, 


‘AH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 


K. M. Waddell, D. W. Darby, and S. M. Theobald. 
Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Water-Supply Paper 2247, 195. 
36 p, 23 fig, 10 tab, 16 ref. 

i : *Strati i *Sedimenta‘ rate, 
*Limnology, *Reservoirs, *Utah, enna *Cal- 
cium carbonate, Thermal stratification, Eutroph- 
ication, Carbon County. 


Evaluations based on the nutrient content of the 
and 


curred prior to about 1950. Scofield Reservoir is 


dimictic with turnovers occurring in the amy Baw and 
autumn. Water in the reservoir 
pletely to the bottom during turnovers. The con- con- 
Fe ioe ae —— decreases suuane 
except during part turnover 

Se Ne ee ee of 
the water is stored, the concentration of dissolved 
cangen was fee ee 5 So most 
of the cage During the i 
period, the depletion of dantived * oxygen in the 
deeper layers is coincident with 
conditions in the shallow layers; this is attributed 
ES ea 


W88-03897 


WATER QUALITY OF LAKE GRANBURY, 
NORTH-CENTRAL TEXAS, 

— Survey, Austin, TX. Water Resources 

iV 

F. Andrews, and J. L. Strause: 

Available — USGS, OFSS, Box 25425, Denver, 
CO 80225. T ee a ne of W: ater Resources, 
po eo Report 284, 1983. 147 p, 14 fig, 29 tab, 10 


Descriptors: *Water quality, *Reservoirs, *Texas, 
Surface waters, Dissolved oxygen, Dissolved 

solids, Iron, Nitrogen, Phosphorus, 
Chloride, Sulfate, Lake Granbury, Lim- 
nology. 


During water years 1970-79, the concentrations of 
the major dissolved constituents in Lake Granbury 

B River in north-central Texas aver- 
aged about 1,800 a 


L of 
Thermal 


eT 
on Se wate our guamaly wele 


stratification in Lake Granbury ba 


nese, total inorganic nitrogen, and total phospho 
rus. During of summer reduc- 

ing conditions result in the dissolution of iron and 
manganese from the bottom its in the lake. 
At site AC, a deep site near Cordova Bend 
Dam, iron concentrations in water near the bottom 


these constituents in waters near the surface during 
inses avonped COT aitgneal/l or teen (OMG 
S) 


winter — 0.07 
W88-0: 


WATER QUALITY OF LAKE WHITNEY, 
NORTH-CENTRAL TEXAS, 

— Survey, Austin, TX. Water Resources 

iV. 

J. L. Strause, and F. L. Andrews. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. Texas it of Water Resources, 
rc Report 290, 1984. 172 p, 15 fig, 31 tab, 12 


Descriptors: *Water quality, *Reservoirs, *Texas, 
Surface waters, Stratification, Dissolved solids, 
Chlorides, Sulfates, Hardness, Dissolved oxygen, 
Wakes ganese, Nitrogen, Phosphorus, Lake 


The volume-weighted average concentrations of 
the major dissolved constituents in Lake Whi 

on the Brazos River in north-central Texas usually 
were less than 1,300 milligrams/L of desetveh 
solids, 500 milligrams/L of chloride, and 300 milli- 
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of sulfate during the 1970-80 water years. 
water was very hard (hardness greater than 
as calcium carbonate). Thermal 


variations 
tion of dissolved oxygen result in dissolved iron, 
dissolved manganese, total inorganic and 
total phosphorus being recycled within lake; 
however, no si tt accumulations of these 
constituents were Getvcted. (USGS) 
W88-03944 


Da Pont de Nemours (EL) and Co., Aiken, SC. 
Savannah River Lab 

For primary bibliographic entry see Field 5C. 
W88-03990 


WATER QUALITY ASSESSMENT: 

ING PROCEDURE FOR TOXIC AND CON. 
VENTIONAL POLLUTANTS; PART 3, 
Tetra Tech, Inc., Lafayette, CA. 
W. B. Mills, J. D. Dean, D. B. Porcella, S. A. 
Gherini, and R. J. M. Hudson. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB83-100016. 
Price codes: A22 in in paper copy, AOI in microfiche. 
EPA-600/6-82-004, April 1982. Appendix D for 
Part 2. Contract No. 68-03-2673. 


Descriptors: *Thermal stratification, *Limnology, 
Sigieevclee, Water quality, Water quality manage- 
ment, Pollutants, Temperature, Biochemical 
oxygen demand, Nutrients. 


Thermal profiles are provided for a variety of 
impoundment sizes and geographic locations 


arranged in alphabetical order. Within each loca- 
tion set, the profile plots are ordered by depth and 
hydraulic residence time. Locations of water 
bodies in this study include Atlanta, Georgia; Bil- 
lings, Montana; Burlington, Vermont; Fag 
Arizona; Fresno, California; Minneapolis, 

sota; ‘oe Salt Lake Cay: ee eee ee 
Washington, D.C.; and Wichita, Kansas. ma- 
terial is an to a manual for assessing the 
loading and fate of conventional pollutants and 
toxic S Setnett & in streams, impoundments, and es- 
tuaries. (Halterman-PTT) 

W88-03992 


CILIATES IN AN URBAN 
Tokyo Metropolitan Univ. (Japan). Dept. of Biol- 


ogy. 

Y. Kusuoka, and Y. Watanabe. 

Oecologia OECOBX, Vol. 73, No. 1, p 16-20, 
August 1987. 8 fig, 20 ref. 


Descriptors: ‘Population growth, *Protozoa, 
Mae cone we Ng ceed A Aquatic animals, 
urviv: 


GROWTH AND SURVIVAL OF PERITRICH 
STREAM, 





Oecologia OECOBX, Vol. 73, No. 1, p 21-27, 
August 1987. 9 fig, 4 tab, 37 ref. 


Descriptors: *Roaches, *Rudd, foes lakes, 

Aquatic ecosystems, Limnolo i 

wth, Food habits, Survival, Population’ d lynam- 
animals, Ecosystems. 


gregation 
and rudd was at least partly interactive. (Author’s 
abstract 
W88-04010 


VARIABILITY IN THE CHEMISTRY OF ESTU- 
ARINE PLANTS AND ITS EFFECT ON FEED- 
ING BY CANADA 


LV 
logia OECOBX, Vol. 73, No. 1, p 146-153, 
1987. 5 fig, 2 tab, 38 ref. NSF Grant No. 
DEB 81-09-371. 


Descriptors: *Estuaries, *Aquatic plants, epee 
cal analysis, *Geese, Seasonal variation, F 
habits, Eelgrass, Marsh —— Nitrogen, Tadao 
Carbohydrates, Proteins. 


The influence of in and seasonal vari- 
ations in ‘ony bees chemistry on food choices by adult 
and gosling Canada Geese, Branta canadensis, on 
Cape Cod, Massachusetts, were investigated. The 
_aponages fio ak, onmeentes pare 


when growing within patches of abundant i 

The avoidance of forbs was related to their low 
abundance and their high concentrations of deter- 
rent ra cage, metabolites. Differences in plant 
chemistry also determined the switch from marsh 


For primary bibliographic entry see Field SB. 
W88-04015 


AQUATIC MICROBIAL ACTIVITY AND MA- 

SEREANE UNAL PROFILES OF AN OKLAHOMA 

pe Inst. for Research in Environmental 

For primary bibliographic entry see Field 5B. 

W88-04019 

APPLICATION OF PYROLYSIS-GAS CHRO- 
‘TOGRAPHY-MASS SPECTROMETR 


STANCES DECAY OF 
fan wo PLANTS IN SEDIMENTS AND 


WATERS, 
P U Lab. of Marine Sedi- 
es Se ee oO 


F. and A. Bruchet. 

Water Research WATRAG, Vol. 21, No. 10, p 
1195-1206, October 1987. 6 fig, 2 tab, 35 ref. 

Descriptors: 

*Humic matter, *Decay, *Gas c! 
*Mass 


*Water analysis, *Aquatic plants, 


WATER CYCLE—Field 2 
Lakes—Group 2H 


fulvic and humic acids are emphasized by the 
development of polyphenols and protein deriva- 
tives in humic acids compared to polysaccharide 
derivatives in fulvic acids. Other 

vealed by PY-GC-MS include N-acetyl aminosu- 
gars, phthalates and aliphatic compounds. (Au- 
thor’s abstract) 


W88-04022 


PHOSPHATE EXCHANGE CHARACTERIS- 


MEASURE- 

PHOSPHORUS 

National Inst. for Water Research, Pretoria (South 
Africa). 


For primary bibliographic entry see Field 5A. 
ws8-04025 


SESTON DYNAMICS IN TWO TEXAS PRAI- 
RIE STREAMS, 


Texas Univ. at Dallas, Richardson. Graduate Pro- 
gram in Environmental Sciences. 

B. H. Hill, and T. J. Gardner. 
American Midland Naturalist AMNAAF, Vol. 
118, No. 1, p 85-93, July 1987. 3 fig, 2 tab, 32 ref. 


Descriptors: *Seston, *Organic matter, *Texas, 
*Streams, Seasonal variation, Ecosystems, Particle 
size. 


ganic matter (seston) was sampled at 
weekly to monthly intervals between October 1984 
and November 1985 in two Texas prairie streams. 
Discharge in these two streams ranged from 0- 
1,350 L/sec at Site 1 (2nd order) and 0-3,310 L/sec 
at Site 2 (3rd order). Seston concentration at Site 1 
avi 10.55 + =. - 4.10 mg AFDW/L (Ash 
Free Weight) and ——— Som 0.81-232 mg 
AFDW/L. At Site 2 mean seston concentration 
was 15.09 + or - 4.28 yh gw and ranged 
from 0.81-203 mg AFDW/L. Seasonally, highest 
seston concentrations were measured in autumn, 
mg AFDW/L at Site 1 and 40.8 mg 

at Site 2. Lowest seston concentrations 


and 6.6 mg AFDW/L, reales for Sites 1 and 
2. Tee sete cee neenene, s¢ See Se wee 
moderately to highly correlated with discharge, 
both pone tk and annually (r-squared = .52-.95). 
Seston transport averaged 1583 + or - 1037 mg 
AFDW/sec (range 0-313,794 mg AFDW/Sec) at 
Site 1 and 2177 + or - 1188 mg AFDW/sec (range 
0-673,850 mg AFDW/sec) at Site 2. Transport was 
tly greater (t-test, p <.05) at Site 2, even 
a ' to —— per unit discharge and 
edian seston particle size at P| 

i 6. Ms + or - 0.9 micrometers, and 
53.2-79.5 micrometers. Median parti- 
cle size at Site 2 averaged 60.8 + or - 0.9 microme- 
ters, with a range of 53.7-63.5 micrometers. 
Median particle size was significantly lar _— 

P<0.05) at Site 1. There were no 

sonal differences in 


be 
1 av 


le sz at either 


dominated by the ultrafine size ey aenion (0.45-41 
micrometers), averaging 83% of the seston at Site 
1 and 91% at Site 2. (Author’s abstract) 
W88-04052 


INADEQUACY OF THE EUCARYOTE INHIBI- 
TOR CYCLOHEXIMIDE IN STUDIES OF PRO- 
TOZOAN GRAZING ON BACTERIA AT THE 
FRESHWATER-SEDIMENT INTERFACE, 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 
S. C. Tremaine, and A. L. Mills. 
Appli and Environmental Microbiology 
IF, Vol. 53, No. 8, p 1969-1972, August 
1987. 1 fig, 4 tab, 29 ref. National Science Founda- 
tion Grant BSR-8601087. 


Descriptors: *Food chains, *Protozoa, *Grazing, 
*Water quality control, *Aquatic bacteria, *Cyclo- 

*Sediment-water interfaces, Inhibition, 
Microbiological studies, Lakes, Ecological effects, 





Field 2—WATER CYCLE 
Group 2H—Lakes 


Lake sediments, Anaerobic bacteria, Sensitivity 
analysis, Water quality. 
Four guilds from a lake sediment-water interface 


microbial community were isolated and tested for 
sensitivity to cycloheximide (0.1 to 200 milligram/ 


was 
cuseieaiadtp in grazing experiments. (Author’s 
abstract) 
'W88-04085 


ESTIMATES OF BACTERIAL PRODUCTION 
AND MORTALITY IN THE EBRO RIVER 


Barecion U (Spain). PAE f Microbiolo; 
ona Univ. o! gy. 
J. Martinez, J. Gute ives-Rego. 

Letters in Applied Mi Microbiclogy. Vol. 4, No. £, p 
145-147, 1987. 15 ref. 


Descriptors: *Bacterial analysis, *Ebro River, 
*Mortality, *Productivity, *Bacteria, Thymidine 
incorporation method, Tracers, i 
Radioisotopes, Tritium, Ebro River, Spain, Mortal- 
ity, Grazing, Growth rates. 


ka ihe Segal Sate Oe ee 
production and Bacterial 


/nour and total mor- 
tality is about 0.016/hour. Grazing accounts for 
about 56% of the total mortality process. (Author’s 
abstract) 

W88-04129 

SPATIO-TEMPORAL VARIABILITY OF 

CHAETOZONE SETOSA (MALMGREN) POP- 

ULATIONS ON AN ORGANIC GRADIENT IN 
Brest 

For primary bibliographic entry see Field 2L. 

W88-04167 

EFFECT OF WATER FLOW ON GROWTH 

— — OF CELLEPORELLA 

(SRYOZOA:CHEILOSTO 


IMATA), 
University Coll. of dite Wale School 
of Animal Biolo; Benger 


tal Marine Biology and Ecol- 
ogy JEMBAM, Vol. ea No. 2, p 109-130, Octo- 
ber 27, 1987. 12 fig, 4 tab, 34 ref. 


Descri : *Water flow, d i 
ae ptors: Rg mer lynamics, 
rate, Autozoids, Zooids, Physiology, i solioase. 
dats pote dishes, une poate tn tee tue Banton 
nnd mehr 2 og 

ater flow over the color 


semirestricted, and 1 
tively. The proportion 
reproductively active was greater among 


colonies 
experiencing, greater water flow and, Sor ail treat: 


L 
tn 


BENTHIC COMMUNITY STRUCTURE AND 
COMPOSITION AMONG ROCKY HABITATS 
IN THE GREAT LAKES AND KEUKA LAKE, 
NEW YORK, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

M. H. Winnell, and D. J. Jude. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 1, p 3-17, 1987. 4 fig, 4 tab, 38 ref. NOAA 
Grant No. OAA 80-D-00072. 


Descriptors: *Great Lakes, *Benthic environment, 
*Ecosystems, Benthic fauna, Invertebrates, Lakes. 


Benthic invertebrates were collected from 12 
rocky sites in Lake Michigan, Lake Superior, and 
Keuka Lake, New York. ee eames t von 


dances of benthic com; totes 

scrape (131 .) and peor (167 —_ 

(190 ptt a |) were compared using coefficient of 
(CC) and percent similarity of commu- 


than rock ired 
aaa a fe scrape samp 

sampled wonton Bae lies i : 

scrape samp in par- 

ticular were subject to loes of Amphipods. Com- 


ences in the benthic community among sites was 
——- characteristics such as water tem 
shelter from — wave activi - 
configuration. gered despite differences, 
most remarkable feature among rock sites was 
their similarity since dominant taxa of Amphipoda, 
dae, predictable, although rank phoma f 
were quite o! 
dominance changed from site to site. Similarity 
among sites was attributed to similar trophic condi- 
tions, while dissimilarity was attributed to physical 
characteristics acting within and upon each site. 
(Author’s abstract) 
'W88-04203 


DISTRIBUTION OF PHOTOSYNTHETIC PIG- 
IN NEARSHORE SEDIMENTS OF 
LAKE MICHIGAN, 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

T. F. Nalepa, and M. A. Quigley. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 1, p 37-42, 1987. 2 fig, 2 tab, 32 ref. 


anal Pigments, Seasonal variation, Chlorophyll 
a, Invertebrates. 


deaty. potted Sigel sonrcen, ‘pocncepntenc 

potent sources, tosynthetic 

bPeesenaiies is eames canes taken 
stations in nearshore Lake 


afar, 
pein sender 
station were not of 


apparent. 
the infor of pment tthe i'm depth ws 
hang excerpt rs Rag ii Sediment 
ee ee eee 
= as 212 micrograms/gm, but _ summer 
ues were 1-7 nanograms/gm. gh these 
Sn ad inputs are temporary, strong links. exist 
een this material and benthic invertebrate dis- 
tributions. (Author’s abstract) 
W88-04206 


PHYTOPLANKTON COMPOSITION, ABUN- 
DANCE, AND DISTRIBUTION: NEARSHORE 





LAKE ONTARIO AND OSWEGO RIVER AND 
HARBOR, 


State Univ. of New York Coll. at Brockport. Dept. 
of Biological Sciences. 

J. C. Makarewicz. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 1, p 56-64, 1987. 3 fig, 4 tab, 27 ref. 


Descriptors: *Phytoplankton, + River, 
*Lake Ontario, *Pepnlation Oval ity, Seasonal vari- 
ation, Shores, Species ment, Coastal waters, 
Chlorides, Diatoms. 


Phytoplankton samples were collected during July, 
August, and October of 1981 from 16 stations 
loaned in tes acenhines of Laie Out tue i do 
Oswego Harbor and river. Phytoplankton assem- 
blages represented many species widely recognized 
a environments and en- 
high chloride levels. Pico- 


ts possessing 
sediisn sb Gakuen wile Gir Gntalhiod preeie 


on a numerical and biovolume basis, respectively. 
The eutrophic ioe Stephanodicus tenis, Fragi- 
laria capucina, and Scenedesmus spp. were present 
in the Oswego Harbor and river with substantially 

abundances i 


diatom assemblage of the Oswego Harbor and 
mouth of the Oswego River. The abundance of 
halophilic species was correlated with high con- 
ductivity and Pony ge levels. Cyclotella atomus, 
Cc. the dominant 
cs the harbor and river stations, 
accounted for 36.6% of the total diatom abun- 
dance. (Author's abstract) 

W88-04208 


FACTORS CONTRIBUTING TO DEVELOP- 
MENT OF FRAGILARIA CRONTONENSIS 
KITTON PULSES IN PIGEON BAY WATERS 
OF WESTERN LAKE ERIE, 

Windsor Univ. (Ontario). Dept. of Biology. 

J. H. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 1, p 65-77, 1987. 6 fig, 1 tab, 39 ref. 


The factors which have contributed to the anoma- 
lous, large, summer Fragilaria —a Pulses 
in Pigeon Bay were inv experiments 
designed to study the effects of nutrients and the 
interaction of light and nutrients on ipa by 
field monitoring, and a review of pub 
Summer not only provides optimal water tempera- 
tures for F. anaeiids growth, but incident 
solar radiation ater transparency. It is hypothesized 
that F. crotonensis pulses during summer are de- 
pendent upon three major factors: (1) ra 
supplies of nutrients (silica and phosphorus); (2) the 
presence of slight thermal stratification with con- 
wind velocities sufficient to keep cells 
circulating in the surface mixed layer; and (3) the 
presence of low turbidities with concomitant irra- 


chemical conditions exist, it appears that F. cron- 
tonensis can grow rapidly (because it is adapted to 
low light and is a superior exploitative competitor 
for phosphorus and silica) and achieve densities as 
high as 950,000 cells/L. Such pulses may be termi- 
nated by lack of wind (which allows cells to sink 
out of the photic zone), high wind velocities 
(which increase turbidity and decrease light pene- 
tration), or depletion of nutrients. Fragilaria cron- 
tonensis is probably not affected by zooplankton 
grazing because of its large size and chain-forming 
morphology. An order of magnitude increase in 
summer nitrogen:phosphorus ratios in Pigeon Bay 
since the late 1960s may have provided a more 
optimal environment for F. crontonensis growth in 
recent years. (Author’s abstract) 

W88-04209 


OBSERVATIONS OF HYDRA FROM A SUB- 
MERSIBLE AT TWO DEEPWATER SITES IN 
LAKE SUPERIOR, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 


Research 
T. F.N C. C. Remsen, and J. V. Klump. 
Journal of Great’ Lakes Research JGLRD) 


13, No. 1, p 84-87, 1987. 4 fig, 21 ref. 


: “Hydra, *Lake Superior, *Deep 
water, Sendetiel: hen Benthos, Species diversity, 
Plankton. 


Vol. 


During a series of submersible dives at depths of 
300 m and 400 m in Lake S 


substrates 
adequate number of of prey organisms. (Lantz-PTT) 


DYNAMICS OF LAKE MICHIGAN PHYTO- 
PLANKTON: MECHANISMS CONTROLLING 


IMMUNITIES, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 
D. Scavia, and G. L. F; 
Journal of Great Lakes reel aw Vel 
13, No. 2, p 103-120, 1987. 9 fig, 3 tab, 84 


Descriptors: *Limnology, *Lake Michigan, *Phy- 
*Ecosystems, *Epilimnion, Algae, Or- 
carbon, Sedimentation, Zooplankton, Dia- 


salheas bageatia eink tome 
mame apc code cre ge pelo 9 
ing suggest that natural mortality may be —_ 
cant, but it does not dominate control. It is h ypoth- 
esized that algal b 


of the onset thee 
re) 

It “ining 0 hypothesized that 

par Frcrs samme 7 sedimentation is  coapendie for 


the major seasonal taxonomic shift among phyto- 
— While food web alterations have resulted 
decreased summer epilimnetic phytoplankton 
concentration and production, they appear to have 
increased those properties below the thermocline. 
This shift of production to deeper in the water 
column places relatively more emphasis on pro- 
duction of larger cells, where direct energy trans- 
fer from primary producers to the large inverte- 
brate prey of larval and adult fish can occur. 


(Lantz-PTT) 
W88-04214 


SEASONAL BATHYTHERMAL DISTRIBU- 
TION OF JUVENILE LAKE TROUT IN LAKE 
ONTARIO, 

Fish and Wildlife Service, Oswego, NY. Oswego 
Biological Station. 

J.H. and C. P. Schneider. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 2, p 121-134, 5 fig, 7 tab, 16 ref. 


Descriptors: *Limnol *Lake trout, *Trout, 


*Lake Ontario, *Population distribution, *Bathyth- 
ermal distribution, Lake fisheries, Seasonal varia- 
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WATER CYCLE—Field 2 
Lakes—Group 2H 


tion, Water temperature, Seneca Lake, Lake Supe- 
rior, stratification, New York. 


Bathythermal distributions of hhatchery-reared lake 


New York) were described from catches with 
bottom trawls in Lake Ontario during April-May, 
June, July-August, and October, 1978-1984. This 
work was part of a program to evaluate post- 
stocking performance of hatchery-reared fish and 
identify strains for continued use in rehabilitation 
of lake trout in Lake Ontario. All age groups of 
Lake Superior fish were in deeper water in April- 
May than in June each year; mean depth of capture 
was greatest at age II and became progressively 
shallower at ages III and IV. Mean depth of cap- 
ture in — was positively correlated with 

the preceding winter as Hx gen by 


ent trend in depth by age; however, 92% were 
captured at water temperatures of 12 C or lower. 


sampling periods 
were 3.9, 7.5, 6.9, and 9.5 C for fish of age II and 
3.9, 8.4, 6.9, and 8.7 C for fish of age III. The age- 
II Clearwater Lake fish were consistently at shal- 
lower depths than age-II Lake Superior fish. Mean 
temperatures of capture were 4.2, 9.7, 9.6, and 10.7 
C during the four respective sampling periods; 
during July-August, 91% were taken in water of 
12 C or lower. The distributions of Seneca Lake 
fish was similar to that of the Lake Superior strain. 
Mean temperatures at which the three strains were 
captured were well below published preferred 
temperatures of yearlings in the laboratory. Annual 
variations in depth distribution during a given 
season were probably due to differing thermal 
regimes resulting from annual variations in the 
pt (Author’s abstract) 
W88-04215 


EFFECTS OF TEMPERATURE AND DENSITY 
ON SEDIMENT REWORKING BY STYLODRI- 
LUS HERINGIANUS (OLIGOCHAETA: LUM- 
BRICULIDAE), 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

D. S. White, P. C. Klahr, and J. A. Robbins. 
Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 2, p 147-156, 1987. 4 fig, 4 tab, 35 ref. NSF 
Grant No. OCE-7825680. 


Descriptors: *Water tem *Population 
density, *Lake sediments, *Worms, Population dy- 
namics, Feeding rates. 


A non-destructive, radio-marker system was used 
to follow sediment burial, or reworking rate, by 
the particle-feeding oligochaete Stylodrilus herin- 
gianus Claparede over a range of work densities 
and water temperatures in laboratory microcosms. 
Marker layer burial rates were monitored for seven 
densities (30,000 to 134,000 worms/sq m) while 
slowly altering the temperature from 10 C down to 
4C, up to 20 C, and then back to 10 C. From 10 C 


assumed that reproductive activities, stimulated by 
the 4 C period, affected feeding activity. The re- 
working rate/worm was shown to be independent 
of the initial oligochaete density. Time dependent 
and depth dependent models were tested to exam- 
ine the decline in observed reworking rates during 
the latter part of the experiment. There was a weak 
correlation between time and decreased reworking 
rates and a strong correlation between density and 
depth of feeding. Correlations suggested that re- 
working rates/worm remained similar over time, 
but the depth to which an organism fed increased 
with increasing worm density. (Author’s abstract) 
W88-04217 





Field 2—WATER CYCLE 
Group 2H—Lakes 


DISPERSAL OF THREE STRAINS OF HATCH- 
ERY-REARED LAKE TROUT IN LAKE ON- 


J. H. q 
Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 2, p 157-167, 1987. 5 fig, 3 tab, 9 ref. 


Descriptors: *Population density, *Lake trout, 
*Trout, *Lake Ontario, *Fish stocking, Species 
diversity, Fisheries, Lake fisheries, Lake Superior, 
Clearwater Lake, Seneca Lake, Fish populations, 
Dispersal, Fish management. 

Rates of dispersal and resultant distri- 
butions were determined for thee rains of hatch 
ery-reared lake trout (S 

stocked at six sites in U.S. Gaon of Like Gone. 





CWL strains were prob- 
ably due to the influence of different current re- 


SOUTHCENTRAL Oo, 
State Univ. of New York Coll. at Brockport. Dept. 
f Sciences. 


Biological 
D. C. Nettles, J. M. Haynes, R. A. Olson, and J. D. 
Winter. 
Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 2, p 168-177, 1987. 4 fig, 2 tab, 38 ref. 
NOAA Grant Nos. 122-C003G, 122-7272A, and 
122-S005G. 


Descriptors: *Seasonal variation, *Trout, *Lake 
Ontario, Population density, Fish migration, Water 
temperature, Thermocline, Fish management. 


During 1980-82 the movements, seasonal locations, 
and habitat preferences of brown trout in south- 
central Lake Ontario were examined using radio 
and vertical gill nets. In fall and spring 
85% of the 28 brown trout tracked by radio moved 
east from sites. Movements frequently cen- 
tered around original stocking sites, streams, and 
power plant outflows. Fish moved farther in sp: 
(4.4 + or - 2.5 km/d) than in fall (2.4 + or - oars 
km/d) seasons, but short-term movement rates did 
not differ between seasons (0.4 + or - 0.1 km/h in 
spring vs. 0.4 + or - 0.3 km/h in fall). Females 
moved farther and faster than males in the fall. 


1 km from shore; 81% of temperatures occupied 
by trout were between 8-18 C in spring (10.6 + or 
- 2.3 C) and fall (10.1 + or - 3.9 C), but turbidity 
appeared to influence presence or absence of trout 
near shore on a daily basis. In summer 78% of the 


75 brown trout netted were in 8-18 C water (12.6 
+ or - 4.0 C); 88% were caught in or within + or 
- 3 m of the thermocline nm. Brown trout 


occ regions near the 

a ae bottom depths and ceases 
temperatures. All brown trout were netted within 
3.2 of shore in summer, most in water <or= 
30 m ; 70% were caught more than 3 m off 
bottom. strong association of brown trout 
with nearshore and thermocline regions may dis- 
tinguish their distributions from other salmonid 
species in Lake Ontario. (Author’s abstract) 
W88-04219 


ACID RAIN STIMULATION OF LAKE MICHI- 
GAN PHYTOPLANKTON GROWTH, 

Fish and Wildlife Service, Ann Arbor, MI. Great 
Lakes Fishery Lab. 

For primary bibliographic entry see Field 5C. 
W88-04223 


EVIDENCE FOR THE LAKE CHIPPEWA EX- 
TREME LOW-WATER STAGE IN LAKE 
MICHIGAN, 

Northeastern Illinois Univ., Chicago. Dept. of 
Earth Sciences. 


For primary bibliographic entry see Field 2J. 
‘W88-04224 


CLASSIFICATION AND SUCCESSION OF 
IRMER OF THE FRENCH 


PLAIN USING 


Lyon-1 Univ., Moon ggamee (France). Section of 

Freshwater Ecolo; 

M. Richardot-Coulet, E. Castella, and C. Castella. 
— Research and Management 

RRRMEP, Vol. 1, No. 2, p 111-127, April-June 

1987.7 fig, 7 tab, 26 ref. 


iptors: *Alluvial plains, *Channels, *Mol- 
lusks, *Rhone River, *Ain River, France, Aquatic 
environment, Population distribution, Species di- 
versity, Classification, Eutrophication. 


An extensive ones program of eight former 
channels of the Rhone and eight of its tributary, 
the Ain River, France, was designed to assess the 
value of mollusks as ‘describers’ of ecosystem dy- 
namics. The sampling was stratified on the distri- 
bution of aquatic macrophytes. The distribution of 
mollusk species provides information on the rate of 
eutrophication, the groundwater supply and the 
succession of the abandoned river channels toward 
semi-aquatic and terrestrial conditions. Mollusks, 
together with other macroinvertebrates, not only 
describe the present stage of these ecosystems but 
also provide some predictive information on their 
successional pattern for assistance in the manage- 
ment of the alluvial plain. The presence of Bath- 
yomphalus contortus and Pisidium millium indi- 
cates the occurrence of an important groundwater 
supply while the two Pisidium species, P. moites- 
sierianum and P. subtruncatum var. indicate sur- 
face water exchanges with that revealed by other 
describers, permits the identification of the main 
qhenbiaeben t5ve involved in the functioning of hydro- 
systems. (Author’s abstract) 

W88-04226 


STREAM REGULATION IN ARGENTINA, IN- 
CLUDING THE SUPERIOR PARANA AND 
PARAGUAY RIVERS, 

Consejo Nacional de Investigaciones Cientificas y 
Tecnicas, Buenos Aires (Argentina). 

For primary bibliographic entry see Field 6G. 
W88-04227 


EFFECTS OF TRANSFERRING GLACIER-FED 
WATER TO A CLEAR-WATER - MOUNTAIN 
RIVER ON THE PRODUCTION AND FOOD 
ORGANISMS OF BROWN TROUT (SALMO 
TRUTTA L.) IN SOUTHERN NORWAY, 
Direktoratet for Vilt og Ferskvannsfisk, 
(Norway). Fish Research Div. 

For primary bibliographic entry see Field 6G. 
W88-04229 


Aas 


ECOLOGICAL CONSIDERATIONS IN THE 
DEVELOPMENT AND APPLICATION OF IN- 
STREAM FLOW-HABITAT MODELS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Fisheries and Wildlife Sciences. 
For primary bibliographic entry see Field 2E. 
W88-04230 


SEDIMENT DESORPTION OF PCB CON- 
GENERS AND THEIR BIO-UPTAKE BY DIP- 
TERAN LARVAE, 

New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 

For primary bibliographic entry see Field 5B. 
W88-04247 


HYPOLIMNETIC wn nies tia IN TWO 
NORTH AMERICAN WITH ANOXIC 
PHOSPHORUS RELEASE Fi FROM THE SEDI- 


MENT, 

York Univ., Downsview (Ontario). Faculty of Sci- 
ence. 

For primary bibliographic entry see Field 5G. 
W88-04254 


PRELIMINARY STUDY OF THE EFFECTS O) 
DRAINAGE AND HARVESTING ON WATER 
QUALITY IN OMBROTROPHIC BOGS NEAR 
SEPT-ILES, QUEBEC, 

pn Univ., Montreal (Quebec). Dept. of Geog- 
rap 

For primary bibliographic entry see Field 4C. 
W88-04278 


ASSESSING FLUSHING-FLOW REQUIRE- 
MENTS FOR BROWN TROUT SPAWNING 
GRAVELS IN STEEP 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engin 

For primary bibliographic entry see Field 2E. 
W88-04297 


OPTICAL HETEROGENEITY IN GREEN BAY, 
Upstate Freshwater Inst., Inc., Syracuse, NY. 

S. W. Effler, and M. T. Auer. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 937-941, October 1987. 5 fig, 24 ref. U.S. EPA 
Grants R809521010 and R810076010. 


Descriptors: *Optical properties, *Water quality, 
*Lakes, *Green Bay, Optical heterogeneity, Water 
properties, Water quality control, Light penetra- 
tion, Light attenuation, Transparency, Color, 
Water quality management, Turbidity. 


Differences in light peaetration and light attenu- 
ation Fey ae and processes are documented 
along 112 — the major (NE/SW) axis of Green 
Bay (Lake Michigan) during a three-day cruise 
(May 25-27, 1982). Measurements included diffuse 
attenuation of downwelling irradiance (k sub d), 
Secchi disk transparency (SD), en ot scagpene pig- 
ments (chlorophyll a and phaeophytin), turbidity 
(T sub n), sorption and dissolved color (absor- 
bance). The relative importance of absorption and 
scattering to attenuation was calculated from 
paired measurements of k sub d and SD. Absorp- 
tion and scattering coefficients were calculated; 
value estimates were supported by a strong linear 
relationship between the scattering coefficient (b) 
and T sub n (b = 0.99 *T sub n; r squared = 0.97, 
n = 12). Light attenuation characteristics, includ- 
ing the extent of light penetration and the magni- 
tudes and relative importance of absorption, scat- 
tering and individual attenuating components, 
were found to be heterogeneous in space. This 
heterogeneity is due to the characteristics and posi- 
tions of entry of fluvial discharges to the bay as 
they influence levels of dissolved color (Gelbstoff), 
phytoplankton standing crop, and inorganic partic- 
ulates. Identification of key processes regulating 
light penetration and their potential for response to 
pollution control measures can aid in the develop- 
ment of a water quality management plan for 
Green Bay. (Author’s abstract) 

W88-04298 





EFFECTS OF OXYGEN TRANSPORT ON THE 
AREAL HYPOLIMNETIC OXYGEN DEFICIT, 
Wisconsin Univ.-Madison. Water Chemistry Lab. 
R. E. Stauffer. 

Water Resources Research WRERAO, Vol. 23, 
No. 10, oer iese October 1987. 5 fig, 4 4 —* 
ref. USEPA Grants 5P2-WP 184-04 and 16010- 


Desiree, “See ee caer ee 


oxygen patie intensi- 
between mid-May and 53 1972, sr 
on account of seasonal of the metalim- 


transmetalimnetic 
substances (CH4, NH3, etc.) into the 


= Ty (Author’s abstract) 


SIMULATION MODEL FOR OIL SLICK 

TRANSPORT IN LAKES, 

Clarkson Univ., Potsdam, NY. Dept. of Civil and 

For] ol Eeciones Field 5B. 
or primary entry see 

W88-04316 


ANALYSIS OF NITRATE IN ENVIRONMEN- 
‘AL SAMPLES BY REVERSED-PHASE HPLC, 
Enpor oy biblionray hice nary ae Field An : 
‘or en! see 
wero 


DETERMINATION OF TRACE METALS IN 
NATURAL WATERS AT NANOGRAM PER 
LITER LEVELS BY ELECTROTHERMAL 

SPECTROMETRY 
AFTER EXTRACTION WITH SODIUM DIETH- 


YLDITHI 
Jadavpur Univ., Calcutta (India). Dept. of Chemis- 


try. 
For bibliographic entry see Field 5A. 
WSO NOeraPhic entry 


) 
RUNG VON SED 


Bundesanstalt 

f or } bibhiographic Field 5B 
‘Or ent see 5 
W88-04352 re: 


—_— MANAGEMENT 
—— Kutato Intezet, Bu- 
few lungary 

Fer. pamary bibliographic entry see Field 5G. 


THERMAL CHANGES IN LAKE SUPERIOR 
STORAGE IN 1976, 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

R. A. Assel. 


Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 9, p LITT TiS Bepteantes 1987. 2 tab, 6 


nro Weter tenpecsteny, Seabaak 


Thermal 
joint volumetric and mass balances. Thermal 
becasse published dat pies empl aes agregar A 


O22, September, caps 5 fig, 7 tab, 80 ref. 
SEP EPA Grant RS0S281 


i so *M *Nutrients, *H; 
fimnion, “Wisconsin, *Chemical ‘ui! ts, ye 


Coppers teas 8 

much lower in 

limnetic Si/P ratio was low unless the lake 

surface inflows and also experienced high rates of 

Bez ofthe ero typoliocic Fe Fand 
Because of the very low hypolimnetic Fe/P and 


limiting nutrient for diatoms in 
(Author’s abstract) 
W88-04440 


GRAPHIC ESTIMATION OF PEAK FLOW RE- 
DUCTION IN RESERVOIRS, 

Idaho Univ., Moscow. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2E. 
W88-04459 


WATER CYCLE—Field 2 
Lakes—Group 2H 


MODAL RESPONSE OF RESERVOIRS TO 
WIND 


Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W88-04465 


CHARACTERISTICS OF SESTON IN A REGU- 
4h: vom APPALACHIAN MOUNTAIN RIVER, 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of - 

R. F. Kazmierczak, J. R. Webster, and E. F. 
Benfield. 


— Research and Management 
1, mg 4, p 287-300, December 
1987. fig’ 4 tab, 38 ret 


Png ¥ *Rivers, *New wah ape Set 
drift, Particle size, Set- 


from the New River, Vingiia during nes tov 


regimes: low flow, disc! changes resulting 
from daily cycles of h power genera- 
tion, i 


RRRMEP, 
1987. 9 fig, 5 tab, 41 ref. 


Dee : *Riparian vegetation, *Birds, *Gar- 
onne River, *France, Forests, Statistical analysis. 
Semmens SS eee Siete eves Sats in Pes 
<elous biatenee wate Sn ckanisl qaptices at Be 

: 50. terrace woodlands, 17 riparian 
tation, and one slope 

f eigh Sean detatatioen ties 

ed, consisting 0! it of forest size 
for the terrace woodlands and four for the riparian 
ciserved by means of 20 minute tenn ei 


environment. Multivariate nebo contrasted the 
species from.the open islands within closed envi- 
ronments with the species from the closed islands 
within an open environment. The effect upon the 
nesting bird communities of the fragmentation of 
the original forest within the alluvial corridor of 





Field 2—WATER CYCLE 
Group 2H—Lakes 


the River Garonne is demonstrated by a groupi 
of two characteristics: the connectivity of the n- 


ribbon of riparian woodlands is an important con- 
dition for maintaining a rich community of nesting 
— Poe 's abstract) 


21. Water In Plants 


EFFECTS OF DROUGHT ON PRIMARY PHO- 
TOSYNTHETIC PROCESSES OF COTTON 


LEAVES, 
Paris-7 Univ. (France). Lab d’Ecologie Generale et 
A 

Br Beaty. M. Briantais, and J. B. Vieira Da 


Plant veins Mare gl 7 83, No. 2, p 360- 
364, February 1987. 4 tab, 2 


ng *Drought, *Photosynthesis, *Leaves, 
*Soil-water-plant _relationshi; *Plant 


ALTERATION OF CELL-WALL WATER CON- 
TENT AND ELASTICITY IN DOUGLAS-FIR 
DURING PERIODS OF WATER DEFICIT, 

oe State Univ., Corvallis. Dept. of Forest 


R.J. RT daly, and J. B. Zaerr. 
Plant Physio! PLPHAY, Vol. 83, No. 2, p 418- 
422, February 1987. 3 fig, 15 ref. 


Osmosis, Turgidity, Plant 
water potential, Water potentials, Vascular tissues. 


range 
water content. The — cycles induced large 
reversible changes in the water of 
the apoplasm and in the bulk modulus of elasticity. 
These responses have not been i 
in any species of higher plant. 
pete Sle 





INTERMITTENT WATER- 
TABLE GRADIENT ON SOIL AND XYLEM NI- 
TRATE IN COTTON, 


Commonwealth Scientific and Industrial Research 
——— Griffith (Australia). Div. of Irriga- 


Researc 
N. L. Schaefer, F. M. Melhuish, D. C. Reicosky, 


and W. S. bg 
Plant and Soi PLSOA2, Vol. 97, p 71-77, January 


1987. 2 fig, 2 tab, 11 ref. 


: *Soil- water. 
“Nitrates, * 


lant relati 
terlo water 
water, * Xylem, 
Gossypium, Irrigation, Water table, 
Carbon substrate. 


*Wa- 
le, *Soil 


Cotton, 
il solution, 


Comes won quawe S55 dopieg S00 aan Op 
field in order to examine the effect of a gradient of 
on soil nitrate availability and 

uring two periods of the growi 


remained 
ee ae ee See 


——s Rothors oa ae 


PLANT WATER POTENTIAL MEASURED 
CONTINUOUSLY IN THE FIELD, 
National Vegetable Research Station, Wellsbourne 


For . primary bibliographic entry see Field 2D. 


EFFECTS OF SALINITY AND VARYING 
BORON CONCENTRATIONS ON BORON 
UPTAKE AND GROWTH OF WHEAT, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 5C. 
W88-03661 


GAS COMPOSITION AND RESPIRATION OF 
WATER OAK (QUERCUS NIGRA L.) AND 
GREEN ASH IS _PENNSYLVANICA 
MARSH.) LONGED 
FLOO! 


DING 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 


B. J. Good, and W. H. Patrick Jr. 
Plant and Soil PLSOA2, Vol. 97, No. 3, p 419-427, 
March 1987. 5 tab, 26 ref. 


: *Water logging, *Fl 
growth, *Plant water i, Sol) aes, Wares 


The eefects of 9.5 months of a continuous 


cated that the better adapted species was able to 
poo upon increased anaerobic respiration in order 
com for the decreased root oxygen 
soppy but the water ak was able 0 maintain 
us levels of respiration, probably as the 
paseng of sulfide toxicity. (Author’s abstract) 
W88-03662 


SALT INCREASES THE WATER USE EFFI- 
CIENCY IN WATER STRESSED PLANTS, 
Texas A and M Univ., College Station. Dept. of 
Soil and Sciences. 

For primary bibliographic entry see Field 3C. 
W88-03751 


INFLUENCE OF PRESTRESS ENVIRONMENT 
ON ANNUAL BLUEGRASS HEAT TOLER- 


Illinois Univ. at Urbana-Champaign. Dept. of Hor- 
ticulture. 

D.L. Martin, and D. J. Wehner. 

Crop Science CRPSAY, Vol. 27, No., p 579-585, 
May-June 1987. 4 fig, 2 tab, 14 ref. Univ. of Illinois 
project 65-356. 


Descriptors: *Temperature effects, *Heat stress, 
*Heat tolerance, *Bluegrass, *Soil water, Rainfall, 
Irrigation, Plant water use, Monitoring, Roots. 


Annual bluegrass (Poa annua L.) turf quality is 
reduced during periods of high temperature. To 
predict heat stress injury and develop improved 
prestress maintenance practices, an understanding 
of the seasonal variation in annual bluegrass heat 
tolerance and the influence of soil moisture on heat 
tolerance is crucial. Annual bluegrass growing in 
the field on a Drommer silty clay loam (fixe sity, 
mixed, mesic Typic Haplaquolls) was ont on 
ee ae ene 
a laboratory for exposure to high tem) 

conditions 


a measure of heat tolerance. In a second experi- 
ment, field plots of annual bluegrass were main- 
tained for one growing season under either a dry 
(rainfall plus irrigation to prevent severe wilting) 
or moist (dry treatment plus 10-mm irrigation 
every other day) soil regime. Plants were stress- 
tested on five dates when differences in soil matric 
potentials existed between treatments, and on five 
dates when matric potentials were identical (satu- 
rated soil). Turfgrass color, quality, and rooting 
depth were monitored. The second experiment re- 
vealed a nonsignificant trend for annual bluegrass 
maintained under moist soil conditions to be less 
heat tolerant than that under dry conditions. No 
ifferences were found due to treatment in i 
depth which negatively correlated (r = -0.83) wit 
the soil temperature at 10 cm. Because of reduced 
turfgrass quality with the dry soil conditions, there 
to be little potential for increasing heat 
through irrigation management. (Au- 
thor’s abstract) 
W88-03752 


SUPERBUGS SPRING FROM HOT WATER, 
Waikato Univ., Hamilton (New Zealand). 

For primary bibliographic entry see Field 2H. 
W88-03818 


RAPID AMMONIUM UPTAKE AND NITRO- 
GEN INTERACTIONS IN FIVE INTERTIDAL 
nome GROWN UNDER FIELD CONDI- 


British Columbia Univ., Vancouver. Dept. of 
Botan: 


ry. 
For primary bibliographic entry see Field 2L. 
W88-03837 





TURBULENCE SPECTRA OF CO2, WATER 
VAPOR, TEMPERATURE AND VELOCITY 
Neteeake Uni ain, Soe "he Agricultural 
IV.= iter for 

Meteorology and Climatology. 
ag me ed a go Clement, D. 
D. Baldocchi, and D. R. Matt. 

Vol. 38, No. 


Ph eye ‘orest Meteorology, 
1-3, p 81-99, Oniober 1986. 10 fig, 2 tab, 23 ref. 
NSF grant No. ATM-8205431. 


i : *Turbulence spectra, *Carbon diox- 
ide, *Humidity, *Forest canopy, *Water. vapor, 
Canopy, Temperature. 


Forest canopy arpa ong ‘gh 


TROGEN STRESSES ON CARBON 
pm VAPOR EXCHANGE OF CORN CAN- 
Florida Univ., Gainesville. Dept. of Agricultural 


p : ee pa ox aa M. Bennett. 
lorest Meteorology, Vol. 38, No. 
1- rp Hse, Ontober 1986 8 1, 26 ref. 


: *Water stress, *Nitrogen stress, *Corm 
Eom ele coe deficit, Crop yield, Water 
pr ln 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


i ions Mechenesiege, Vel: 30)2te: 
1- ric wGD 180, October 1986.7 tab a seh 


of Hydrology, Walli 
bibliographic entry Field 2. 


PREDICTION OF SOIL MOISTURE DEFICIT: 
AN OPERATIONAL APPROACH, 


eo ee Wallingford England). 
i pee bibliographic entry see Field 2D. 


ESTIMATION OF SOIL MOISTURE EXCESS, 
CATION, 


TING THE EFFECTS OF SOIL DEPTH 
AND CLIMATIC FACTORS ON CORN YIELD, 
— Univ., Dept. of Soil Sci- 


bibliographic entry see Field 2G. 
Raina 2g 


COMPARATIVE ABILITIES OF LEAF SUR- 
FACES TO NEUTRALIZE ACIDIC RAIN- 


DROPS. Il. THE INFLUENCE OF LEAF WET- 


CES, 
Toronto Univ. (Ontario). Dept. of Botany. 


alee primary bibliographic entry see Field 5B. 


. Evans. 
Crop Science CRPSAY, Vol. 27, No. s p 977-983, 
SepleaherOetiaer 19 87. 4 fig, 2 tab, 25 ref. 


: *Water deficit, *Lupins, *Plant tis- 
Plant water potential, *Osmotic pressure, 
Leaves, Roots, Deowght, Plast physiology. 


adjustment in oo ae tawme re beens the 


VEGETATION CHARA ICS AND THE 
PREDICTION OF RUNOFF: ANALYSIS OF AN 
EXPERIMENT IN THE NEW FOREST, HAMP- 


SHIRE, 

Southampton Univ. (England). Dept. of Geogra- 
ee bibliographic entry see Field 2E. 

W88-04239 


2J. Erosion and Sedimentation 


CHARACTERISTICS OF TURB 
THE BOTTOM REGION OF A FLOW, 
For loa bibliographic entry see Field 8B. 


EXPERIMENTAL INVESTIGATIONS OF THE 
DEFORMATION OF CHANNELS OF SAND 
CANALS, 

T. Z. Zhuraev. 

Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 10, p 595-598, April 1987. 4 fig, 1 tab, 6 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 10, p 32-34 ,October 1986. 


a *Channel morphology, *Channel ero- 
'Scours, *Channel deformation, *Erosion, 
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Group 2J—Erosion and Sedimentation 


*Sand canals, *Model studies, *Soviet Union, Sedi- 

transport, Sediments, Hydraulics, Erosion, 
Kara-Kum Canal, Fluvial sediments, Flow rates, 
Flow velocity, Sediment profiles. 


meee we meg + Seen aa 
eling o! juvial process plied to various 
Seactsies of siveia tall toene.puliend senate 
been proposed. Laboratory data on a large-scale 
composed of fine sand is presented. Using 
seinen Gone ent ea 
Kara-Kum canal was used as the prototype. 
Natural sand with an a diameter of 0.20 


i Pp 
of sediment movement and 
” is nocemeary to lll geometric 


MANA‘ GEMENT OF RIVER AND RESERVOIR 
eee eee 

Pakistan Forest Inst., Peshawar. 

S. M. Khan. 


Water Resources Journal, No. 149, p 40-43, June 
1986. 6 ref. 


Descriptors: *Sedimentation, *Sediment control, 

*Silti: *Pakistan, *Reservoirs, Reservoir oper- 

ation, oir releases, Reservoir silting. 

Water is the mainstay of Pakistan’s economy for 

and ind pro- 

a eye precious Mangla and Tarbela reser- 
are being silted up at the rate of 42,000 and 

109,000 acre feet anually, due to fan 

the catchment areas. This is 

rupees annually. The scientific management’ 

these areas can reduce the siltation rate by 30 per 

cent. The Forest Department, the Water and 

Power Development Authority (WAPDA) and 

the Soil Conserrvation Organizatio: 


ae eens 
Se Se ae -usemanage- 
ment activities in the field, app om 
done by Pakistan Forest Institute and Pakistan 


organization, 
tom fe “poor pene Largs gee ar ef 
cilities, non-involvment of the people and faulty 
tation are major it problems. 
The monitoring of the effect of different activities 
pa oer ppemperpats ne men peg ce a a 
scale and on an experimental prods: rp yee pee 
training in technological, social as- 
—= cain at watershed tt have recently 


managemen 
started on a large-scale. (Author’s abstract) 
W88-03636 


RESISTANCE TO FLOW IN GRAVEL-BED 
New Brunswick Univ., Fredericton. Dept. of Civil 


For primary ‘ bibliographic entry see Field 2E. 
W88-03642 


DRAINED DEFORMATION AND 


y (Ontario). 
A ad bibliographic entry see Field 2G. 


MODELING THE TRANSPORT OF FINE- 
GRAINED IN AQUATIC SYS- 


California Univ., Santa Barbara. a of Mechani- 
cal and Environmental Engineerin 

W. Lick. 

Science of the Total Environment STENDL, Vol. 
55, p 219-228, 1986. 18 ref. 


Descri; *Sediment transport, *Suspended 
load, Path of pollutants, *Model studies, *Sedi- 
ment, Wave action, Currents. 


A quantitative model of the pra yo and depo- 
sition of fine- is fren on the 


currents. This model will be helpful in jenctiniag 
the effects of discharging waste products into 
lakes, rivers and oceans. (Ray-PTT) 

W88-03860 


EFFECTS OF LOW-LEVE. DAMS ON THE 
DISTRIBUTION OF SEDIMENT, TRACE 
METALS, AND ORGANIC SUBSTANCES ON 

LOWER SCHUYLKILL RIVER BASIN 


THE 
PENNSYLVANIA, 
Geological. Survey, Harrisburg, PA. Water Re- 


sources Div. 
For primary bibliographic entry see Field 5B. 
W88-03896 


SEDIMENT SOURCES AND TRANSPORT IN 
KINGS BAY AND VICINITY, GEORGIA AND 
FLORIDA, JULY 8-16, 1982, 

—— Survey, Doraville, GA. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2L. 
W88-03905 


FLUID-DENSITY. GAGE FOR MEASURING 
SUSPENDED-SEDIMENT CONCENTRATION, 
Geological Survey, Minneapolis, MN. Water Re- 


sources Div. 
For primary bibliographic entry see Field 7B. 
W88-03926 


TRACE-METAL AND ORG RINE 
RESIDUES IN SEDIMENTS OF THE UPPER 
ROCKAWAY RIVER, NEW JERSEY. 

ical Survey, Trenton, NJ. 
For primary bibliographic entry see Field 5B. 
W88-04151 


, 


MAIN CHANNEL LENGTH-AREA RELATION- 
SHIP FOR CHANNEL NETWORKS, 
Universidad Nacional de Colombia, Medellin. 
O. J. Mesa, and V. K. Gupta. 
Water Resources Research WRERAO, Vol. 23, 
No. 11, p 2119-2122, November 1987. 23 ref. Army 
Research Office Grant No. 21078-GS. 


Descriptors: *Channels, *Channel morphology, 
*Channel flow, Se Mathematical 
analysis, oan standards, Channel length, Statis- 


Motivated by the empirical relationship between 
the main channel length and the basin area for 
river networks, a similar equation was derived 
analytically using the random postulates and 
the additional a that link lengths have a 
common exponen probability distribution. In 
networks with large magnitude m, the main chan- 
nel length \(m), and the magnitude are related by 
\(m) is approximately equal to beta(2 pi) to the VA 
tage to the np power, where beta is mean 
length. This result is utilized to explain an- 
other empirical relationship between the distance 
to the center of gravity 1 sub c(m) and the main 
channel length; 1 sub c(m) is approximately equal 
to to ae. Observed deviations of the lom 
rediction re; ig the main channel 
jeoath rom empirical observations is a = 
particularly for large magnitude basins. The pre- 
cise manner in which to modify the random model 
postulates to solve this problem has not been 
solved. (Lantz-PTT) 
W88-04189 


FLOCCULATION OF FINE-GRAINED LAKE 
SEDIMENTS DUE TO A UNIFORM SHEAR 


STRESS, 

California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

C. H. Tsai, S. Iacobellis, and W. Lick. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 2, p 135-146, 1987. 10 fig, 2 tab, 27 ref. 


troit River. 


Experimen performed to investigate the 
effects of fluid shear on the flocculation of fine- 
grained lake sediments in fresh water. In these 
experiments, a Couette viscometer was used to 
apply a uniform shear stress to a sediment suspen- 

sion. The sediments were from the Detroit River 


sediment 
obtained. The times required for flocculation to 
occur under different conditions were also deter- 
mined and were typically on the order of 1 hr. 
(Author’s abstract) 
W88-04216 


EROSION AND SEDIMENTATION ALONG A 


— Water Research Inst., Burlington (Ontar- 
io 

N. A. Rukavina, and A. J. Zeman. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 2, p 202-217, 1987. 8 fig, 10 tab, 48 ref. 


Descriptors: *Erosion, *Sedimentation, *Shore- 
lines, *Lake Erie, Sediment transport, Sedimenta- 
tion rates, Sediment control. 


A study of the distribution and texture of bluff and 
nearshore sediments of north-central Lake Erie 
was carried out to measure the patterns of erosion 
and sedimentation characteristic of a cohesive 
shoreline. Onshore deposits of the study area con- 
sist mainly of bluffs of cohesive glacial sediments 
standing at the waterline or separated from it by 
narrow intermittent beaches. The nearshore depos- 
ph mae rdint et hege as Pa postgla- 
cial sediment located between the shoreline and a 


widening and beach devel- 

opment at the meee harbor areas of Ports Stanley, 
Bruce, and Burwell as the result of entrapment and 
diversion by harbor structures. A new sediment 
— Bp. for the reach shows an annual 
in ,000,000 tons of silt and clay and 
2, B00). tous of enad clk: death Bluff erosion 
prec hoger diesr dineomng Se we By wig 
shore-slope erosion and stream disc! per ghee 
and 1%, respectively. Al harbor structures 
have increased the volume of nearshore sediment 
retained by the reach, their effect on the sediment 
budget is minimal because of the high supply and 
piers Boe Doggy ok ol B= the sediment 
is lost to the shoreline to the east and to the 


. The sediment remaining within the reach is 
coarser and better sorted than the source materials 
and appears to be stable in pattern and texture over 
the short term (1973-1979). (Author’s abstract) 
W88-04222 


EVIDENCE FOR THE LAKE CHIPPEWA ExX- 
TREME LOW-WATER STAGE IN LAKE 
MICHIGAN, 


Northeastern Illinois Univ., Chicago. Dept. of 
Earth Sciences. 
R. Bader, and F. Pranschke. 


Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 2, p 224-228, 1987. 3 fig, 14 ref. 





Det Palehydrology, 


*Lake Michigan, 
ments, Fossils, Snails, M 


CHANNEL DEGRADATION IN THE MIDDLE 
pote! Uni ). Dept. of Geograph: 

niv. (France). y. 
3 Peiry. 


Research 
vot i, No. 2, p 183-188 A, 
1987. 3 fig, 1 tab, 1 7 ref. 


on (Ontar- 
a and Systems Di ' 


lydro! HYPRE3, Vol. 1, No. 2, p 
171-179, 1987. 2 fig, 24 ref. 
Descriptors: *Scale effects, *Ecol 


ment transport, Metals, Phosphorus, Or, 
pounds, Water pollution sources. 


Assessment of man’s impact on fluvial systems 
frequently involves extrapolation in time and space 


ettoots, 





rea. 
itt 


EVALUATION OF THE UNIVERSAL SOIL 
LOSS EQUATION AND FIELD TECHNIQUES 
FOR ASSESSING SOIL EROSION ON A TROP- 
ICAL ALFISOL IN WESTERN NIGERIA, 

Sokoine Univ. of Agriculture, Morogoro (Tanza- 


nia). 
P. W. Mtakwa, R. Lal, and R. B. Sharma. 
Hy eens ert cant Vol. 1, No. 2, p 
199-209, h 1987. 2 fig, 5 tab, 31 ref. 


Descriptors: *Universal Soil Loss Equation, *Soil 
erosion, Nigerin, *Alfisol, *Tropical regions, 
ee en ee oe He a 
Peas, Runoff, Comparison studies. 


Four techniques for soil erosion assessment were 
comment over two consecutive seasons for bare- 
ITA, Theda, ‘igen Poe sequence in 1985 

used 


seer esint), nails (IC aad 25), 
Loss 


the rot!” fo technique "There mn deviates 
soll foss (P < Ol) in bare-fallow than in 
pes = maize (Zea mays) or cowpea (Vi 
unguiculata). Ngee: or yng pliner 
sown to maize was 40.2 mg/ha compared wi 
153.3 mg/ha from bare-fallow plots. ae civend 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 
Sem Aon cele 20-9ah of. 2. Setet. ani 


pare Sow: Hae Bet 87.5 mg/ha against 
39-4 mg/ha lost from Senate ikon ote 
no influ- 


aU 
piste 


in 
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Ate 
mae 


aRe 
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FS, 
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ENTROPY AND PROBABILITY CONCEPTS IN 
HYDRAULICS, 

Pittsburgh Univ., PA. 

For primary bibliographic entry see Field 8B. 
W88-04267 


KINEMATIC PROPERTIES OF MUDFLOWS 
ON MT. ST. HELENS, 
Montana State Univ., Bozeman. Dept. of Civil and 


T. E. Lang, and J. D. Dent. 
Journal of Hydraulic ing JHEND$, Vol. 
113, No. 5p e46-560, Man 1987. 9 fig, 1 tab, 19 ref. 


Descriptors: *Mudflows, *Mount Saint Helens, 
*Kinematic waves, *Volcanoes, Viscosity, Snow, 
Surface runoff, Flow profiles. 


Findings of a study of the mud- 
Sows an Sat, St Tidaas Selling he exupeion Ot 
May 2 1980 are summarized. Anal were 
made of the start-up dynamics and flow of mud 
down various drainages of the mountain, and of 
the surge wave generation in Swift Reservoir 
when the mudflow down East Pine Creek entered 
the reservoir. Viscosities of mudflows in the 


deposition on the Rag 
snow on mountain, incorporat- 
cq Be ees spe renee mee 
the eruption, initiation of flow was approxi 
Subsequent flow down different 
modeled, and time of the flows into 
with measured res- 
d on the morning follow- 
kinematics of the 
with co 


ing field 
possible. (Au' 's abstract) 


UPLAND SOIL EROSION SIMULATION FOR 
AGRICULTURAL WATERSHEDS, 


Auburn Univ., AL. Dept. of Agricultural Engi- 


neering. 

K. H. Yoo, and M. Molnau. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 819-827, October 1987. 5 fig, 4 tab, 24 ref. 


tors: *Simulation analysis, *Soil 


*Model studies, Agricultural effects, Runoff, Sedi- 
ment —— Agricultural runoff, Temporal dis- 
paneer Spatial variation, Overland flow, = 
an ae — Sediment transport, Rain 


A soil erosion simulation model considers the 
physical conditions of agricultural watersheds and 
Fiterfaces with the modified USDAHL-74 water- 





Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


shed hydrology model. The model simulates the 
detachment and transport of soil particles caused 
Oe ee ae 
areas. The model considers the tempo- 
ral and spatial variations of plant residue, crop 
canopy cover, a cover, and the moisture con- 
tent of surface soil as modifying factors of the 
Ky ies ge impact and overland 
oad of the physical 

the erosion model are 


small 

of the 3 
calibrated by trial-and-error to determine 
ficients of the model. (Author’s abstract) 
W88-04282 


FLUSHING-FLOW REQUIRE- 
MENTS FOR BROWN TROUT SPAWNING 
GRAVELS IN STEEP STREAMS, 
Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental 
For primary bibliographic entry see Field 
W88-04297 


MIXIN 
ON SEDIMENTATION 
Princeton Univ., NJ. Dept. of Geological and 
ical Sci 


yaaa 


Water Resources Research WRERAO, Vol. 23, 
No. 10, p 1977-1986, October 1987. 4 fig, 5 tab, 20 
ref, ct NSF Grant EAR-8407651. 


*Mixing, *Sediment relia nei *Ori- 
noco iver, ; Cenee channel: flow: Sedimentation, 
Sediment distribution, Suspended ‘sediments, Sedi- 
ments, Sediment load, 

Flow discharge, Channel flow, Ardes River. 


(CERTECHNIK), 
Freie Univ. Berlin (Germany, F.R.). Inst. fuer 
ysische Geographie. 

omen S. G. Custer, P. Ergenzinger, and R. 
Deutsche Gewaesserkundliche Mitteilungen 
DGMTAO, Vol. 31, No. 2/3, p 60-67, July 1987. 
13 fig, 14 ref. 

iptors: *Bed *Tracers, *Sediment 
acquisition, High flow, Data pan ce Tem- 


poral distribution, Erosion, Sediments, 
studies, Snowmelt, Floods, Gravel, Montana. 


Under natural conditions the processes of coarse 
bed-load transport cannot be determined fully, nor 

do the various bed-load formulas provide satisfying 
results in calculating coarse bed-load a 
The use of samplers to measure coarse bed-load 
transport not only involves considerable sources 

for ert ut lo lows only’ patilly and 


mountain river-in Montana during a two-week 
snow melt runoff with distinct of tas excenaragh 
Bb oud ior i ct ite 
transport clearly rev: 
Eder tebad vations be 


RESULTS OF MAPPING A GROYNE-FIELD 
OF THE ELBE RIVER 


KARTIERUNG EINES 
BUHNENFELDES IN DER ELBE SCHNA- 


KENBEK), 
GKSS - Forsch trum Geesthacht G.m.b.H., 
Geesthacht-T ude (Germany, F.R.). Inst. 


R. D. Wilken, and G. Posske. 
DGMTAO, Vol. 31, No. 2/3, p 77-81, way 198 987 8 
fig, 7 ref. 


Descriptors: *Sediment load, *Groins, * 
“Sediment transport, *Sediment i 


process in Hambur; considering 
accumulations of conepilasied dred dredged materials. 


Gras-04351 


MAPPING 


DI FFZEH- 
SEDIMENTEN DER UNTER- 
Bundesanstalt fuer Gewaesserkunde, Koblenz 
Senmaey, FS 


‘or primary bibliographic entry see Field 5B. 
W88-04352 ed 


IETRA! 
RUNG VON 


NUMERICAL 

TION OF ALLUVIAL 
Towa Univ., Iowa City. Inst. of Hydraulic Re- 
search. 

oe 

io of Hy 

113, No. 7, raul July 1987. 8 
append. NSF Grant No. CEE80-2 


pc ar *Mathematical analysis, *Simulation 
analysis, *Channel erosion, *Alluvial channels, 
—— transport, Bed load, Mathematical 


SIMULATION OF DEGRADA- 
CHANNEL B! 


JHENDS8, Vol. 
%y tab, 23 ref, 


The bed degradation in alluvial channels resulting 
from sediment interruption was simulated numeri- 
cally by solving the one-dimensional momentum 
and continuity equations for water and sediment. A 


to simulate 
the plane bed armoring process; the aa does 
not contain any parameter that needs calibration. 
The agreement between the numerical results and 
the available experimental data is satisfactory. (Au- 
thor’s abstract) 
W88-04388 


TRANSPORT OF BED SEDIMENT IN CLAY 
SUSPENSIONS, 

poy = Din OH. Dept. of Civil and Environ- 
H. Woo, P. Y. Julien, and E. V. Richardson. 
Journal of Hydraulic Engineering JHEND8, V: 
113, No. 8, p 1061-1066, August 1987. O fig il ref 


of Hydraulic Engineering JHEND8, 
113, No. 12, p 1489-1509, December 1987. 2 fig, 30 
ref, 5 append. 


Descriptors: *Channel width, *Bed load, *Sedi- 
ment transport, Flow profiles, Flow rates, Mathe- 
matical analysis. 


The influence of channel width on bedload 


function of 


Sicapidt ecsemand tow Eamadieedlinieve teenie 
old condition) and of the relationship between flow 
and depth. Expressions were derived for 


applying this approach to natural channels include: 
(1) the uncertainly regarding the appropriate resist- 
ance law that should be used; Gy erg to ene 
which (if any) is the appropriate sediment 

port relationship to user and (3) the choice of the 
appropriate shape of the design 
channel. (Lantz-PTT) 

'W88-04407 





LAMINAR EINSTEIN LOAD_TRANS- 
OW, EQUATION FOR OVERLAND SHEET 
Washington Univ., Seattle. Coll. of Forest Re- 


W. Zhang, and. W. Cundy. 


Journal of Hydraulic ing JHENDS8, Vol. 
113, No. 12, p 1525-1538" Decomber 1987. 8 fig, 2 


Descri; 


rs: *Overland flow, *Sediment ——_ 
*Bed *Mathematical 


CRITIQUE OF THE REGIME THEORY FOR 
F bibliographic Field 2E. 

‘or entry see 
waeouss” 
SEDIMENT CONVECTION-DIFFUSION AND 
BEDFORM LENGTH, 
George Washi Univ., W Dc. 
Dept. of Civil, Mechanical, and Environmental 
M. . Haque, and K. Mahmood. 
Journal of Hi Hydraulic 
113, No. 11, p 1381-1401, 
tab, 1 


5 ref, 
8009474 and 313603. 


JHENDS, Vol. 
1987. 13 fig, 1 
SF C Grant Nos. - 


properties, Flow patterns, H ynamics, 
matical a Flow profiles, Finite element 


In connection with the mechanics of ripples and 
dunes, the governing equations of convection-dif- 
fusion, of suspended sediment in two-dimensional 
flow fields over prey wth solved bey 
finite-element . The role of suspended sedi 

ment in the steady bedform length i 
theoretically eredees The that, in 
Go. cae Ot dents tela, to Gites th 
imtorior of the flow region divides susheaioally 
interior of divides mathematicall 


MEASURES OF FLOW INTENSITY AS PRE- 

DICTORS OF BED LOAD, 

McGill Univ., Montreal (Quebec). Dept. of Geog- 
y- 


Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 11, p 1402-1421, November 1987. 10 fig, 1 
tab, 18 ref, append. 

Descriptors: *Flow intensity, *Bed load, *Sedi- 
ment | *Mathematical *Sediment trans- 
port, Stress, Hydrodynamics, Flow velocity. 


it. correspondence 
found. Vertically averaged velocity requires a cor- 
rection for and particle size; then it is direct- 
le with grain tractive stress. Stream 


lumbus. 
ei Bedford, O. Wai, C. M. Libicki, and R. Van 
vra. 
Journal of eye Engineering er Vol. 
113, Sp 10, Lae crane October 1987. 1 1 
tef. Office of N val Research thal: lo. 
NODoI4 go-00 NOAA Ohio Sea Grant Con- 


tract No. NA91AA-D-00095, and EPA Contract 
No. CR-811731-01-0. 


i *Sediment *Sedimentation, 
on nati papi ying. one an 

mics, Sediment transport, Flow velocity, Turbu- 
sen Mathematical analysis, Tidal hydraulics. 


Entrainment and fluxes were measured 


the turbulent and wave kinetic 
lated with the entrainment fluxes. 


were corre- 


at ebb tide, and the latter during 
low average velocity. (Author’s ab- 


DISSOLVED OXYGEN: METHOD COMPARI- 

SON WITH POTENTIOMETRIC STRIPPING 

ANALYSIS, 

E Si bibliographic * Field ret’ 
entry see 

wae-03637 


KINETICS OF THE REACTION BETWEEN NI- 
TROGEN DIOXIDE AND WATER VAPOUR, 
Chalmers i of pic Chet ene 
(Sweden). of Inorganic 

R. Svensson, E. Lj and O. vist. 

A heric Environment ATENBP, Vol. 21, No. 
7, p 1529-1539, July 1987. 10 fig, 1 tab, 18 ref. 


Danetatorss *Air pollution sources, *Water pollu- 

sources, *Acid rain, *Chemical reactions, 
*Water chemistry, *Nitrogen dioxide, *Water 
vapor, *Nitrous acid, *Kinetics, Mathematical 
equations, Flot tokens, 


The rate of disappearance of nitrogen dioxide 
(NO2) with water vapor and formation of nitrous 
scd (HONO) in the dark has been investigated i 
h experiments. spectroscopy to 

the concentrations of NO2, HONO and 

NO. The reaction is first order both with respect 
to NO2 and water vapor proceeds heterogenously 
on most unpoisoned surfaces. Initiaily, the amount 


WATER CYCiLE—Field 2 
Chemical Processes—Group 2K 


of HONO move ip = des is close to half the NO2 which 
has When the surface in the present 
reactor (surface to volume ratio = 14/m) has 
state of reaction 

follows a 


NO2 — 
ematical expression. The ratio depend- 
ence of the rate shows that a heterogeneous reac- 
tion proceeds but the existing evidence is not con- 
clusive about a possible homogeneous contribution 
to the remaining activity. A rate expression which 
describes the overall reaction at temperatures 
around 25 C, when the surface present is made 
passive. ( -PTT) 
W88-03778 


WINTER STUDY OF AIR, CLOUD AND PRE- 
CIPITATION CHEMISTRY IN ONTARIO, 
CANADA, 

Atmospheric Environment Service, Downsview 
(Ontario). 

For primary bibliographic entry see Field 2B. 
W88-03779 


INFLUENCE OF TEMPERATURE ON 
oe 

N Carolina State Univ., Ralei of 
Civil Engineering. ome 
A. C. Chao, D. S. Chang, C. Smallwood, and W. 
S. Galler. 


Journal of En DDU 


vironmental Engineering JO 
(ASCE), Vol. 113, No. 4, p 722-735, y ns 1987. 
7 fig, 28 ref. 


Descri : *Temperature effects, *Water chemis- 
try, *Oxygen transfer, *Equations, *Reaeration 
rate, Water temperature, Solutions, Oxygen, Sur- 
face area. 

An additional interpretation of the equation pro- 
posed by O’Connor is presented for calculating the 
reaeration 


the simplified form, the calculated reaeration rate 
constant increases at higher water temperature. 
Evidence is presented to show that this hyperbolic 

not always be 1. Hence, it 


coefficient 

for aeration facilities used in wastewater treatment 
plants, it may decrease with increasing water tem- 
ee ee See See 
lace renewal rate is low. (Author’s abstract) 
W88-03793 


red OF ADSORPTION ON ACTIVATED 
STEMS, 


primary bibliographic entry see Field SF. 
W88-03795 


KINETICS OF ADSORPTION ON ACTIVATED 
CARBON: II. MULTISOLUTE SYSTEMS, 
Norges Tekniske Hoegskole, Trondheim. 

For primary bibliographic entry see Field 5F. 
W88-03796 


KINETICS OF ADSORPTION ON ACTIVATED 
CARBON: III. NATURAL ORGANIC MATERI- 


AL, 

Norges Tekniske Hoegskole, Trondheim. 
For primary bibliographic entry see Field 5F. 
W88-03797 


IMPROVED SPARGER FOR PURGE AND 
TRAP CONCENTRATOR USED FOR THE 
ANALYSIS OF VOLATILE ORGANICS IN 
LANDFILL LEACHATES AND SEPTIC SAM- 


PLES, — ; 
Connecticut Univ., Storrs. Dept. of Chemistry. 





Field 2—WATER CYCLE 
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For primary bibliographic entry see Field 5A. 
W88-03834 


ISOLATION OF ae ORGANIC 
M NATURAL 


Survey, Denver, 
For primary bibliographic ¢ aa see Field 7B. 
W88-03835 


SIMULTANEOUS DETERMINATION OF GAL- 
LIUM AND ZINC IN BIOLOGICAL SAMPLES, 
WINE, DRINKING WATER, AND 
WASTEWATER BY DERIVATIVE 
NOUS FLUORESCENCE SPECTROMETRY, 
Malaga Univ. (Spain). Dept. of Analytical Chemis- 
try. 

For primary bibliographic entry see Field 5A. 
W88-03882 


RECOVERY STUDIES OF VOLATILE ORGAN- 
ICS IN SEDIMENTS USING PURGE/TRAP 
METHODS, 
i Univ., Ann Arbor. Dept. of Environ- 
and Industrial Health. 
For primary bibliographic entry see Field 5A. 
W88-03883 


RATE OF FERROUS IRON OXIDATION IN A 
STREAM RECEIVING ACID MINE EFFLU- 
ED \T, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W88-03893 


RELATION 
QUALITY AND MINERALOGY 
PRODUCING NORTON FORMATION OF BU- 


sources Div. 

For primary bibliographic entry see Field 5B. 
W88-03895 

TRACE METAL-SEDIMENT 
Geological Survey, Doraville, GA. Water Re- 
sources Div. 


For primary bibliographic entry see Field 5B. 
W88-03899 


PRIMER ON 
CHEMISTR 


CARBONATE Mapp od OF AQUATIC SYS- 
TEMS; VOLUME 2: HIGH SALINITY WA’ 
Cape Town Univ. ‘South Africa). Dept. of Civil 


For primary bibliographic entry see Field 1B. 
'W88-03949 sad 


NATURAL ENRI OF ARSENIC IN 
LOCH LOMOND SED 


Gi U Scotland f F Med- - 
— niv. ¢ }). Dept. of Forensic 


1G. Forman and MA. Lovell. 
Geochimica et Cosmochimica Acta GCACAK, 
yagi, 50, No. S. p 2059-2067, Sepeember 1906 10 


Descriptors: *Arsenic, *Water istry, *Dia- 
genesis, *Bottom sediments, *Loch 
‘Scotland, *Lake sediments, Path of pollutants, 


Concentrations of arsenic in surface or near-sur- 
face sediment in 12 of 13 cores from the three 


in sediment reducing zones, followed na | 
up ee See 
und oxidation adsorption/ lon tention tn 
pret ty tr es yt 
Orr ae alread nA piven 
) in pore water and indirectly via compar- 
ison with sedimentary phosphorus. Cauthor’s ab- 


stract) 
W88-03993 


CHEMICAL PROCESSES GOVERNING SOIL 
AND WATER ACIDIFICATION, 
Colorado State Univ., Fort Collins. Dept. of 


Agronomy. 
For primary bibliographic entry see Field 5B. 
W88-04014 


OBSERVATIONS OF THE PREFERENTIAL 

LOSS OF MAJOR IONS FROM MELTING 

Feed fy of Bast Anglia, ICE, » 
ni o! Norwich (England 

School of Envi Sciences. 

P. Brimblecombe, S. L. Clegg, T. D. Davies, D. 

Shooter, and M. Tranter. 

Water Research WATRAG, Vol. 21, No. 10, p 

1279-1286, October 1987. 6 fig, 26 ref. 


Descriptors: *Snowmelt, *Ice, *Chemical reac- 
tions, *Water pollution sources, Sulfates, Nitrates, 
Chlorine, en ae Potassium, Sodium, Solute 
transport, Fractionation, Chemical anal: Bri 


Two types of laboratory experiments were under- 
taken to understand in the ionic composi- 
tion of solutions from melting snows: (1) a set of 

ts which involved par- 


Analytical Chemistry ANCHAM, Vol. 59, No. * 
rari September 15, 1987. 4 fig, 5 tab, 1 


Descriptors: *Water chemistry, *Geochemistry, 
*Diagenesis, *Volatile acids, *Carboxylic acids, 
*Formation waters, * horesis, Chemical 
analysis, Quantitative analysis, Oil fields. 

ition and 
pen oe ol 2 
wate maeehted 


interesting oonare 


ees ly 


yee 


been found to be 


0.02 to 20 mM of each ‘compound & 
mined. No sample preparation is 
procedure is applied to the analysis o - a 


waters from the Norwegian continental shelf, 
showing levels of sctc sci up 1 16 mM. (Au- 
a 


DETERMINATION OF —- AND FED IN 
OXALATE EXTRACTS OF SEDIMENT, 
Geological Survey, Reston, VA. Water Resources 


Div. 
For primary bibliographic entry see Field 7B. 
W88-04042 


COMPARATIVE ABILITIES OF LEAF SUR- 
FACES TO NEUTRALIZE 


Toronto Univ. (Ontario). Dept. y- 
For primary bibliographic entry see Field 5B. 
W88-04097 


RATE CONSTANTS FOR SOME OXIDATIONS 
OF TON, BY RADICALS IN AQUEOUS SOLU- 


Neto Bureau of Standards (NML), Gaithers- 
bony MD. Chemical Kinetics Div. 
Huie, oy & P. Neta. 
Aeon vironment ATENBP, Vol. 21, No. 
Bin ratte August 1987. 2 2 tab, 19 ref. 
A Agreement DW13931327-01-0. 


Descriptors: *Oxidation, *Rate constants, *Sulfur 
pone. re *Fate of pollutants, *Acid rain, 
*Chemical Fluid 


reaction, Atmospheric 
Sie, be pollution, Autoxidation, Pollutants, 


Eee Sere Sees oe ee ae 
reactions important in the autoxidation of 
atmospheric droplets. For the reactions of hy- 

droxy radical with sulfite and bisulfite, the rate 
constants were 5.2 times 10 to the 9th power and 
4.5 times 10 to the 9th power/mol/sec (M/s), 
ively. For the reaction of the dichloride 
anion with bisulfite, a rate constant of 3.4 
ee Se eS ee eee 
eS ee ee ee 


MEASUREMENT OF THE 

SULFUR DIOXIDE BY RIME ICE, 

Nevada Univ. System, Reno. Desert Research Inst. 
For primary bibliographic entry see Field 5B. 
W88-04137 


DETERMINATION OF CARBON DISULFIDE 
TURAL WA BY 


N 
Florida State Univ., Tallahassee. Dept. of Ocean- 
° y. 
K.-H. Kim, and M. O. Andreae. 
i istry ANCHAM, Vol. 59, No. 22, 


Analytical Chemistry 
p 2670-2673, November 15, 1987. 
‘Carbon disulfide, *Analytical meth- 
hotometry, 


A new procedure to determine carbon disulfide 
(CS2) in an aqueous matrix at environmental levels 
combines FEPD) whl the, Cortes photometric 
detection (GC/FPD GcvrPp the Carbosieve 


@ precon 
centration method. Pus volatile CS w aeipped ont 
of up to 1.8 liter of sample by a nitrogen gas stream 





BASIN SCALE MODEL OF SOLUTE TRANS- 
Padua Univ. (Italy). Ist. di Idraulica. 
A. Ri and i 





ing. 

S. E. Silliman, L. F. Konikow, and C. I. Voss. 
Water Resources Research WRERAO, Vol. 23, 
ue p 2145-2151, November 1987. 11 fig, 1 tab, 


ropy, Permeability coefficient, Sodium chloride. 


Technische Univ. Muenchen (Germany, F.R.). 
Inst. fuer Wasserchemie und Chemische Balneolo. 

‘or primary bibliographic entry see Field SF. 
W88-04341 


COMPARATIVE ANALYSIS OF IRON, 
GANESE, SILICA, PHOSPHORUS, 
SULFUR IN THE HYPOLIMNIA OF CALCAR- 
EOUS LAKES, 

Wisconsin Univ.-Madison. Water i Lab. 
For primary bibliographic entry see Field 
W88-04440 


8. 
Biological Conservation BICOBK, Vol. 39, No. 3, 
p 165-177, March 1987. 5 fig, 13 ref. 


iptors: * *Wadden *Benthic 
Descriptors: Lugworms, Sea, od 


HYDROCARBO! 
KOPS ESTUARY: A PRELIMINARY STUDY, 
Port Elizabeth Univ. (South Africa). Dept. of 


Botany. 

For primary bibliographic entry see Field 5B. 
W88-03774 

EMISSIONS OF BIOGENIC SULPHUR COM- 
POUNDS FROM SEVERAL WETLAND SOILS 
IN FLORIDA, 

Rosenstiel School of Marine and Atmospheric Sci- 
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J. Cooper, E. S. Saltzman, W. Z. 
, and D. L. Savoie. 


—— Environment ATENBP, Vol. 21, No. 
» p 1491-1495, ay 1987. 4 fig, 1 tab, 10 ref. NSF 
ATM 84-05921. 


MODELING VOLATILE ORGANICS IN THE 
DELAWARE ESTUARY, 


HIGH RATES OF CONSUMPTION OF BACTE- 
RIA BY PELAGIC CILIATES, 

Georgia Univ., Sapelo Island. Marine Inst. 

For primary bibliographic entry see Field 2H. 
W88-03822 


RAPID AMMONIUM UPTAKE AND NITRO- 
GEN INTERACTIONS IN FIVE INTERTIDAL 
SEAWEEDS GROWN UNDER FIELD CONDI- 


TIONS, 
British Columbia Univ., Vancouver. Dept. of 


Vol. 107, No. 1, p 1-8, April 13, 
29 ref. 


Descriptors: *Ammonium, ‘Nitrate, *Intertidal 
areas, *Algae, *Intertidal macrophytes, Nutrients, 


to inhibit nitrate uptake in 


MENTATION IN THE POTOMAC ESTUARY, 
MARYLAND, 
prt Survey, Lakewood, CO. Water Re- 


sources Div. 
For primary bibliographic entry see Field 4C. 
W88-03901 
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el SOURCES AND TRANSPORT IN 
KINGS BAY AND VICINITY, GEORGIA AND 
FLORIDA, JULY 8-16, 1982, 

Geological Survey, Doraville, GA. Water Re- 


sources Div. 
D. B. Radtk 
Available reall USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Professional Paper 1347, 1985. 
120 p, 27 fig, 17 tab, 23 ref. 

Descriptors: 


*Suspended *Sediment 
Estuaries, * 


sediment, 
*Florida, Veloci- 


Sulinity, Tem Camden Co’ “pom 
A emperature, unty, Nassau 
een , Kings Bay, Cumberland Sound. 


Water quality, bottom-material, suspended-sedi- 
ment, and current velocity data were collected 
during July 1982 in Kings Bay and vicinity to 
provide information on the source and rt of 
estuarine sediments. Kings Bay and Cumberland 
ens Olan tas main tee at 
southeast Geor; are experiencing rates oO! 
sediment deposition and ee, which are 


. Suspended-sediment 

puted for consecutive 13-hr ebbtides and oodtides 

Coes Soa eee, of suspended sediment 

was transported seaward from upper Kings Bay 

and Marianna Creek. i me badoeed transport of 

sediment computed at the St. Marys 

indicated areas seaward of St. Marys 

Entrance may be supplying sediment to the shoal- 

ing areas of the estuary, including lower Kings 
= . (USGS) 


MULTIVARIATE APPROACH TO THE INVES- 
TIGATION OF NUTRIENT INTERACTIONS IN 
THE BARATARIA BASIN, LOUISIAN 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 5C. 
W88-03936 


VARIABILITY IN THE CHEMISTRY OF ESTU- 
ARINE 


Marine ‘ 
For primary bibliographic entry see Field 2H. 
'W88-04012 


APPLICATION OF PYROLYSIS-GAS CHRO- 
MATOGRAPHY-MASS SPECTROMETRY TO 
THE CHARACTERIZATION OF HUMIC SUB- 

‘ANCES RESULTING FROM DECAY OF 
Re ng PLANTS IN SEDIMENTS AND 


bse ame ae. Ress Lab. of Marine Sedi- 
ar wibbogr hic Field 2H. 

or primary entry see Fie 
W88-04022 oe ny 


GAS EXCHANGE CHARACTERISTICS OF 
GULF OF MEXICO COASTAL MARSH MA- 


CROPHYTES, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 
S. R. Pezeshki, R. D. ase mee ye el H. Patrick. 
Journal of Ex and Marine reg 
JEMBAM, Vol. ~ P 24253. September 22, 
1987. 5 fig, 1 tab, 21 


pe ig *Marshes, aa of mag a ex- 
change, *Ecosystems, rophytes, Bp 
Panicum, Photosynthesis, Temperature, Louisiana. 


Gas exchange characteristics “> three whe i Lou- 
isiana Mississippi River deltaic anes marsh species, 
Spartina patens (Ait) Muhl., Spartina alterniflora 
Lois., and Panicum hemitomon Shult., were stud- 
ied under controlled environment conditions. The 
optimum temperature for maximum photosynthesis 
was approximately 36 C for S. patens, 27 C for S. 


alterniflora, and 28 C for P. hemitomon. Net pho- 
tosynthesis rates at optimum temperature averaged 
20.1 micromol/sq m/sec in S. patens, 22.8 micro- 
mol/sq m/sec in S. alterniflora, and 11.4 micro- 
mol/sq m/sec in P. hemitomon. Photosynthetic 
it saturation occurred at approximately 720, 
530, and 750 micromol/sq m/sec in S. patens, S. 
alterniflora, and and P. hemitomon, respectively. Only 
S. patens had a midday depression of stomatal 
conductance, but net p! was not re- 
duced by the Maximum stomatal con- 
ductances were 285 mmol/sq m/sec in S. patens, 
238 mmol/sq m/sec in S. alterniflora, and 335 
mmol/sq m/sec in P. hemitomon. In contrast, net 
ro vee eee lower in P. hemitomon 
com wit indicating a 
pon oat Ra os of pad sche cm of photosyn- 
thesis for both Spartina species. (Author's abstract) 
W88-04035 


APPLICATION OF LANDSAT THEMATIC 
MAPPER TO INLET DYNAMICS, OLD DRUM 
INLET, NORTH CAROLINA, 

North Carolina Univ. at Chapel Hill. Inst. of 
Marine Sciences. 


For primary bibliographic entry see Field 7B. 
W88-04056 


SEASONAL AND SPATIAL DISTRIBUTION 
OF EXTRACELLULAR ENZYMATIC ACTIVI- 
TIES AND MICROBIAL INCORPORATION OF 
DISSOLVED ORGANIC SUBSTRATES 
MARINE SED! 


IMENTS, 
Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 


,. A. Meyer-Reil. 
lied and Environmental Microbiology 
F, Vol. 53, No. 8, p 1748-1755, kage 
1987. 9 fig, 31 ref. Research Council 
Grants Me 509/3-1 and Me 509/3-2. 


Descriptors: *Marine sediments, *Baltic Sea, *En- 


tracers, Brackish water, Bertie Sen, acl Bight 


Seasonal and spatial Rep ames of extracellular 
enzymatic activities and ——— 
of dissovled organic substrates were followed in 
sediments of the brackish water Kiel Bi tt (Baltic 
Spdoctnie of gulicicie seanaie stemmredie 
ydrolysis of polymeric organic compo was 
determined by means of fluorogenic substrates (4- 
methylumbelliferyi-bete- D- glucoside L-leucine-4- 
methylcoumarinyl-7-amide hydrochloride); incor- 
fe me of dissolved organic substrates into micro- 
jal biomass was measured 
stances (acetate, leucine, and thymidine). 
a recently developed core injecti i 


events. The input of the phytoplankton bloom 
during autumn caused stimulation of both Baws 
matic hydrolysis of polymeric — 

and microbial incorporation of lived organic 
substrates. a input by spring pH goer 

ton bloom, mainly incorporation acti 


periods 
of high i microbial activities were observed which 
might be traced back to short-term sedimentation 
events. The high microbial incorporation of leu- 
cine and thymidine d winter demonstrated 
that the nutrient supply, rather than temperature, is 
the factor determining microbial pro- 
duction. Stimulation of microbial activities arose 
from the sediment surface and spread out relatively 
quickly into deeper horizons. y; sedi- 
—_ were characterized by distinct patterns of 

ips between yk individual param. 

aus of microbial activities measured. (Author's 
abstract) 
W88-04080 


DISTRIBUTION OF INDICATOR BACTERIA 
AND VIBRIO PARAHAEMOLYTICUS _IN 
SEWAGE-POLLUTED INTERTIDAL  SEDI- 


MENTS, 

Massachusetts Univ. at Boston. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
W88-04081 


SUBTIDAL MACROALGAL COMMUNITIES 
IN THE D’ENTRECASTEAUX CHANNEL, TAS- 


MANIA, Z 

Tasmania Univ., Hobart (Australia). Dept. of 
Botany. 

J. C. Sanderson, and isa og 

Australian Journal o! ee fata ok ol. 12, 
No. 1, p 41-51, Mack 1987. 8 fig, 4 tab, 15 ref. 


Descriptors: ee 
yr aor gression 
collections, Benthic flora, Macrop! ytes, 
sates, Wat Light Jamerenigy abe Wave action, Sub- 
tag temperature, Ecosystems, Popula- 


Community descriptions and distributions of the 
dominant subtidal macroalgae were recorded for 
the D’Entrecasteaux Channel, Tasmania. These 


and 
depth. Six comm’ were recognized subjec- 
tively: (1) Deviate. (2) trp any (3) Macro- 
cystis, (4) Ecklonia, (5) Fucoid and (6) Seagrass- 
These divisions were ean by clus- 
ter analysis of data from Tinderbox, a site at the 
northern end of the Channel. nage 
analysis of community data 
tat iit was the principal factor (Ax fol- 
lo water movement, in determining species 
tf at Tinderbox. The algal communities 
te by Ed (1984) for this and 
proposed by lor area 
ane telintiive of cal tit a a 
Maugean subprovince. (Au 
W88-04086 


BENZTHIAZOLES IN _ ESTUARINE SEDI- 
MENTS. AS INDICATORS OF STREET 
RUNOFF, 


Lawrence. Livermore National Lab., CA. Environ- 
mental Sciences Div. 


For primary bibliographic entry see Field 5B. 
W88-04095 4 


MERCURY CONTENT IN THE WATER AND 
MARINE ORGANISMS IN ANGKE ESTUARY, 
JAKARTA BAY, 

Indonesian Inst. of Sciences, Djakarta. Lab. of 
Environmental Study. 

For primary bibliographic entry see Field 5B. 
W88-04148 


PERSISTENCE AND MOVEMENT OF ATRA- 
po TO aaa amme, pacer MI- 


CROECOSYSTEM, 
Agricultural on ag ae Beltsville, MD. 


Pesticide 
For primary bibliographic entry see Field 5B. 
W88-04152 


AL ZONATION AND SEASONA- 
OF MEIOB 


LITY IENTHOS IN TROPICAL 
MANGROVE ESTU. 


ARIES, 
DM. Along. Inst. of Marine Sciences, Townsville. 
M. 
Marine B logy MBIOAJ, Vol. 95, No. 3, p 447- 
458, Kugel? 87. 1 fig, 6 tab, 41 ref. 


Descriptors: *Estuaries, *Population dynamics, 
*Intertidal areas, *Seasonal variation, *Meio- 
benthos, Mangrove swamps, Populations, Distribu- 
tion, Tropical regions, Australia, Correlation anal- 
ysis, Temperature effects, Distribution patterns, 
Monsoons, Meiofauna, Population density. 


Intertidal zonation and seasonality of — 
meiobenthic communities were examined wi 
five mangrove estuaries along the Selieners 





sry Pa Partial orelton sale 
Partial correlation anal 


Marine 
ol. 112, No. 3, p 
cotent 1987. 6 fig, 2 tab, 34 ref. 


*France, *E Species diversity, Popula- 
tion rr. a polation effects, Organic 
matter, Sediment 

were studied live under 

of exqenia eieimanh, ttt 

cy oe. pe of seine andy mh, Eah 

variable was related to the and 

agpotka awr gig | 

area corresponded to maximum tnd 

isi aa dest. Ginter Tub aoustoln too palit 
year. area is in 

ed zone of the harbor of Brest (10-11% organic 

of the potential 


eco- 


$n. and Ecol- 
ogy Vol. 2, pope 17-232, No- 
vember 3, 1987. 6 fig, 1 tab, 50 


Descriptors: *Diatoms, *Marine environment, *Di- 
urnal iati *Nitrates, Nitrogen, Nutrients, 
Essential nutrients, Light. 


Nitrate uptake and accumulation were measured in 
pr emer ae N-limited, and 25 hr N-starved cells 
nag te song gee ap 
ema costatum Grev., growin 
cone In N-sufficient cells 
reduced at night and showed possible variation 
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reveal 
more systematic studies dynamics in 
caer regimes. “(Author's abstract) 


PHOTOSYNTHETIC PRODUCTS AND NUTRI- 
AVAILABILITY IN PHYTO IN 
by ge FROM GOKASHO BAY, 


Vol. 112, No. 3 3, r 


ogy JEMB 1366 No- 
venher 3, 1987. 4 fig, 3 tab, 38 


EFFECT OF WATER FLOW ON GROWTH 
| ~Tieemaicaetl OF CELLEPORELLA 


ALIN. 
(BRYOZOA:CHEILOSTOMA 
of Animal Coll. 7 North Wale” Bangor. School 
For hic entry see Field 2H. 
waeoue, 


MECHANISMS UNDERLYING CO- 
PEPOD GRAZING RESPONSES TO LEVELS 
OF TOXICITY IN RED TIDE DINOFLAGEL- 


Dalhousie Univ., Halifax (Nova Scotia). Dept. of 


J. D. Ives. 
Journal of tal Marine Biology and Ecol- 
coy JEMBALL V abe? No. 2, p 131-145, Octo- 
ber 27, 1987. 4 fig, 1 tab, 2 8 ref. 
: *Toxins, *Copepods, *Toxicity, *Red 
tide, * su Hyun Eon 7. dora Biolog- 
indicated that rates “7 


A previous study indicated 
exhibited by adult = copepods of 
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Satepuise Ciebes ') and Pseudocalanus . were 


= levels of toxicity in clonal 
foo of. the bloom-causin, 


vioral rejection, as the reason 
for the lowered rates of ingestion on the more 
toxic dinoflagellate clones. (Author’s abstract) 
W88-04172 


HYDROLOGIC PARAMETERS OF SALT 
MARSH PEAT, 
og gc Inst. of Tech., Cambridge. Dept. of 


J. F. Knott, W. K. Nuttle, and H. F. Hemond. 
Vol LN No. 2, p 


Hydrological Processes, 

211-220, March 1987. 5 20 ref. NOAA Grant 
No. 04-7-158-44079, and NSF Grant No. BSR- 
8306433. 


Descriptors: *Salt marshes, *Peat, *Hydrologic 
Permeability 


pe. weg *Masnacheects, Marshes, 


Because of their profound influence on water 
movement and nutrient pag in salt marshes, 
hydraulic conductivity and com: ity were 
studied in the Great Sippewissett and in the 
Ebben Creek Marsh in Massachusetts. Hydraulic 
conductivity was the most variable : most 
tly observed conductivities were of the 
order of 0.001 cm/sec in both marshes, but ex- 
tremes ranged from about 0.1 to 0.00001 cm/sec. 
Compressibility was much less variable, and con- 
tributed of the order of 0.001/cm to the specific 
paps ag das ah rap enn pf 
major mechanism for changes in water storage in 
the sediment. Surface sediments frequently exhibit- 
ed below-average conductivity, in contrast to 
ee Oe a eee See eee 
ductive at the surface. These measured 
may be applied to estimate the importance of many 
critical processes, such as the extent of infiltration 
ing on the marsh surface, the hydrologic 
influence of the tidally varying creeks, and the 
hydrologic response to spring-neap tide cycles. 
(Author’s abstract) 


SINK OR DRAIN: A SIMULATION STUDY OF 
FACTORS AFFECTING THE ROLE OF AN ES- 
TUARY SUBJECT TO TOXIC INPUTS, 

Institute for Marine Environmental Research, 
Plymouth (England). 

For primary bibliographic entry see Field SB. 
W88-04261 


VARIABLE DENSITY FLOW AND SOLUTE 

RT SIMULATION OF REGIONAL 
AQUIFERS CONTAINING A NARROW 
FRESHWATER-SALTWATER TRANSITION 
ZONE, 


Geological Survey, Reston, V 
For primary bibliographic aha see Field 5B. 
W88-04306 


PRESSURE CHANGE AND SURFACE EXPAN- 
SION IN SALT MARSHES DUE TO TIDAL 
INUNDATION, 


Washington State Univ., Pullman. Dept. of Civil 
and Environmental Engineering. 

M. Y. Corapcioglu, and S. ry 

Water Resources Research WRERAO, Vol. 23, 
5 10, p 1996-2000, October 1987. 4 fig, 1 tab, 23 


Descriptors: *Tidal floods, Me effects, *Salt 
marshes, *Pore pressure, face —_ 
Water pressure, ian, Water table, Flooding, 
Mathematical models, Model studies, Mathemati- 
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Journal of Zoology CIZOAG, Vol. 65, 
No. 8, p 1906-1916, August 1987. 7 fig, 7 tab, 45 


an ay *Mollusks, *Intertidal areas, *Tem- 

*Estuaries, *Variability, Adapta- 
tion, Tides, “Mortality, Fare Growth rates, 
Saint L River, Ti 





Greater annual shell growth rate and increased 

are in Macoma balthica (L.) 
with an tactaath of teiaaeain tiene bn tic basgrtides 
zone of the St. Lawrence . There is also a 
greater annual growth rate in tidal 


i shell 
—— for individuals of the upper level trans- 
erred to the lower level. There is no correspond- 
ing change of shell growth rate for individuals of 
the lower level. This genotypic difference in short- 


term physiologi to environmental 


more marine 
environment (lower tidal level). bron dh ote 
W88-04337 


SURVEY FOR SALINITY INTRUSION AND 
POLLUTION ASSESSMENT IN MAPUTO ES- 
TUARY, 

Universidade Eduardo Mondlane, Maputo (Mo- 
zambique). Dept. of Civil Engineerin; —— 

For primary bibliographic entry see Field 5B. 
W88-04366 


TEJO 1 - AN PROGRAM FOR 


INTERACTIVE 
THE DIVISION OF ESTUARIES INTO HOMO- 
GENEOUS 


Universidade Nova de Lisboa (Portugal). Coll. of 
Sciences and ae. 

A. S. Camara, M ~ koe gts capreadas’ Ramos, and 
J. Gromes F. 

Water Sclénse ond and Technology WSTEDH4, Vol. 


19, No. 9, p 43-51, 1987. 7 fig, 1 tab, 6 ref. 


Descriptors: *Estuaries, *Model studies, *Water 
resources ipa a bn models, 
*Water quality manag t, Algorithms, Hydro- 
ode. models, eonmny of ‘of pollutants, Management 


The division of an estuary into homogeneous areas 
from both hydrodynamic and ecological stand: 





approach is po nap Aes applicable to “7 or lake 


basins, with only lica- 
tion of Tejo 1 tothe Telo © is incl for 
illustrative ap ove ited in the final 
division of only Sm 11 homogeneous areas. 
(Author’s abstract) 

W88-044 


TOWARDS CONTROL OF AN ESTUARY, 
Misery of “Teenaport snd. Public Works, The 


HEF Sei 
WSTEDH4, Vol. 


a ade and Tec! my | 
oN No. 9, p 155-174, 1987. 12 fig, 5 tab, 25 ref. 


parse *Estuaries, *Dam effects, *The Neth- 

erlands, *Environmental impact statement, *Envi- 
ronmental effects, Ecological effects, Dam con- 
struction, Salt marshes, Biomass, Tidal flats, 
Marine animals, Marsh plants, Marsh management, 
Land use, Management planning. 


and oxygen depletion 5 
opiate of te stores oma Salaher Gab the cho. 
sure ae chosen are very FB eae y for (on 
ecosystem. Two optional closure strategies can 
followed without any additional environmental 
uences. Determination of a clearly defined 
plan o' Fabtion far tan whecls quen aah hie ies-oxe: 
choices were made are briefly described. (Author’s 


abstract) 
W88-04428 


MATHEMATICAL MOTELS FOR MIXING 
AND DISPERSION IN FORECASTING AND 
MANAGEMENT OF ESTUARINE WATER 
QUALITY, 

(ada Metropolitan Development Authority 


S. K. Bose, P. Ray, and B. K. Dutta. 
Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 183-193, 1987. 64 ref. 


Descriptors: *Mathematical models, *Estuaries, 
*Water quality, *Mixing, *S solids, Trac- 
ers, Model studies, Turbulent flow, Flow velocity, 
Rivers, ion analysis, Flow rates, Water 
quality management. 


ae Seer ee eens Se ee ree 
estuarine system 


TWO-LAYER MODEL OF SALINE WEDGE. I: 
— AND INTERFACIAL FRIC- 


Cornell Univ., Ithaca, NY. School of Civil and 
Environmental 

M. pape rte H. Jirka. 

Journal of Hydraulic Engineering JHEND8, 

113, No. 10, p 1229-1248, October 1987. 8 fie 3 


Descriptors: *Saline-freshwater interfaces, *Estu- 
jes, *Salin “ ion, *Model studies, *En- 
trainment, Kinetics, Hydrologic models, Mathe- 


The arrested saline wedge geometry is character- 
ized by two major internal demarcation 

density interface and the zero velocity line (ZVL). 
As a complement to earlier two-layer model for- 
Se ee 
a two-layer model using ZVL was developed. 
The advantage of this model is that it divides the 
flow into an active upper zone with high kinetic 
energy content and’a passive lower zone as sug- 
gested by experiments. Net entrainment 
across the ZVL drives the flow in the passive salt 
zone. en ne ne a 
basis of stability theory and similarity theory for 
turbulent buoyant shear flows but includes an em- 
irical transition to purely laminar flow in the low 

ids number The model 


interfacial shear in the complementary formulation 
that is based on a interface and, again, 
shows with published data. (See 
also W88-04462) (Autho: Bree 3 wx 

W88-04461 


TWO-LAYER MODEL OF SALINE WEDGE. II: 
PREDICTION OF MEAN PROPERTIES, 
Cornell Univ., Ithaca, NY. School of Civil and 
Environmental ig. 

M. Arita, and G. H. Jirka. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 10, »P 1249-1263, October 1987. 12 fig, 12 


Descriptors: *Saline-freshwater interfaces, *Estu- 
aries, *Saline water intrusion, *Model studies, Pre- 
diction, Entrainment, Mathematical models, Hy- 
drologic models. 


The theoretical formulations developed in 1 
for entrainment at the zero velocity line (ZVL) 
and for interfacial friction of the density interface 





critical exit conditions. 

agreement was found with available data 
spanning the full Reynolds number range from 
laboratory to field conditions with relative intru- 
sion lengths between orders 10 - 10 to the 4th. This 
supports the theoretical development of part 1. 
of including in. wedge analy the lower lye 
oO luding in wedge analysis lower-layer 
lynamics (bottom shear stress and convective ef- 

teas) (See also W88-04461) (Author’s abstract) 


EXPERIMENTS ON SALINE WEDGE, 
Engineering Research Center, Vicksburg, 
F. E. Sargent, and G. H. Jirka. 
journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 10, p 1307-1324, October 1987. 12 1 
20 DOE Contract No. ET-7: 
02-4683, and NSF Grant No. CME-8012682. 


: *Saline-freshwater in’ *Estu- 


terfaces, 
aries, *Saline water intrusion, *Internal flow, *Hy- 
Flow profiles, Mathematical studies, 
Fluid mechanics, Saline water, 


aan 
Flow velocity, 


ward cascading 
Shenton fate ap a 
at the two major internal dividing lines, 
interface and the zero velocity line, were 


trainment. The zone is a state o eal ene. 
theory. Viscous 

stresses are of about equal 

magnitude at the interface, while the net upward 
entrainment is small. The zero velocity line, in 
contrast, experiences a large upward entrainment 
a but has small Seer stresses. (Author’s 


W88-04466 


IDENTIFICATION OF MICRODETRITUS DE- 
FROM SPARTINA ITS OCCUR: 


Estuaries ESTUDO, Vol. 10, No. 2, p 108-117, 
June 1987. 4 fig, 2 tab, 31 ref. 


Descriptors: *Spartina alterniflora, *Intertidal sedi- 
ments, *Bay of Fundy, *Aquatic vegetation, 
Aquatic a Ecosystems, Estuaries, Salt 

Organic carbon, Keany productivity. 
A cellul 


i ining procedure emplo 
Herzberg’s c! r-zinc iodide solution was Seve 
oped to aid in the identification of microdetritus 
derived from ee See and tested on 


of morphology alone, yrok 
and confidence in 
particles could be identified morphologically. 


Spartina dominated particles greater than 100 mi- 
crometers while most of the smaller particles were 
amorphous aggregates of uncertain origin. In April 
1985, at the start of the salt-marsh growing season, 
concentration of microde- 

in Cumberland Basin 

ig C/cu m or 0.3-2.7% of 

the particulate or, The e con- 
sav diatiia ieotidel:semaania wes O00 mg C/ 
or 0.2-0.9% of the sediment organic eubox 

all reservoirs in the sediment (to a depth 

of 1 cm) and water column, the total amount of 
detritus originating from Spartina in Cumberland 
Basin is 10-24% of the estimated annual net pri- 
mary production of low marsh S. alterniflora. (Au- 


thor’s 
W88-04478 


EXCHANGE OF MICROBIAL BIOMASS BE- 
A SPARTINA ALTERNIFLORA 


purrier. 

ESTUDO, Vol. 10, No. 2, p 118-125, 
June 1987. 3 fig, 3 tab, 22 ref. NSF GRant Nos. 
DEB 8119752 and DEB 8012165. 


— *Biomass, *Microbiological studies, 
*Spartina alterniflora, *Aquatic vegetation, *Salt 
marshes, *Estuaries, Tidal flooding, Marsh plants. 


Salt marsh systems of the southeastern United 
States are characterized by extensive strands of 
Spartina alterniflora. These marshes may influence 
the concentrations of material in flood- 
ing and receding tidal waters. The ability of S. 
alterniflora-dominated marsh to influence the con- 
centration of suspended microbial biomass was in- 
vestigated through the use of 142-m long flume. 
medium, and short-height Spartina. Water peeing 
jum-, it Spartina. Water 4 
through the tall Spartina lost a considerab sons 

tion of microbial biomass. Initial samples 
medium- it Spartina were collected from water 
the tall grass. 


cee Looms thence addon esaon The 
marsh as a whole acts as a sink for microbial 
biomass. Transport estimates from 32 individual 
en ee 
mate of transport. As a conservative variability 
among individual transport estimates, no annual 
transport estimate could be distinguished from a 
net-zero transport. (Author’s abstract) 

W88-04479 


DISTRIBUTION AND ABUNDANCE OF TIDAL 
MARSHES ALONG THE COAST OF MAINE, 
Maine Univ. at Orono. Inst. for Quaternary Stud- 


ies. 

H. A. Jacobson, G. L. Jacobson, and J. T. Kelley. 
Estuaries ESTUDO, "Vol. 10, No. 2, p 126-131, 
June 1987. 3 fig, 2 tab, 18 ref. 


perry rs: *Tidal marshes, *Maine, *Maps, Estu- 
waters, Productivity, Salt marshes, 
Gedeshphy. 


Planimetry studies of coastal geology maps 
pared by the Maine Geo! Geological Survey pd that 
there is more than an order of magnitude more 
tidal marsh area in the state of Maine than docu- 
mented in previously published estimates. The 
highly convoluted coast of Maine, which is ap- 
mag pe“ 5,970 km long, contains almost 79 sq 
of salt marsh, far more than any other New 
England state, New York, or the Bay of Fundy 
region. Reasonable estimates for the per-unit pri- 
mary productivity of salt marshes lead to projec- 
tions of total marsh productivity on the order of 10 
to the 10th ed gm dry weight/yr for the Maine 
coast and 10 to the 11th power gm dry weight/yr 
for the Gulf of Maine as a whole. Distribution of 
tidal marsh area is strongly controlled in the south- 
western coastal region of arcuate bays, where 
marshes have developed behind sandy beaches. A 
series of long islands and bedrock peninsulas in the 
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south-central portion of the coast also provides 
sheltered areas where large marshes occur. North- 
east of Penobscot Bay salt marshes become more 
numerous and smaller in average areal extent. A 
lack of protection from waves, along with limited 
sources of glacio-fluvial and glacio-marine sedi- 
ments, restricts the occurrence of salt marshes in 
that region to the fringes of coves and tidal rivers. 
ps abstract) 
W88-04480 


pla ae STUDY OF THE MOLLUSC 


Georgia Univ., Athens. Inst. of Ecology. 

T. D. Bishop, and C. T. Hackney. 

Estuaries ESTUDO, Vol. 10, No. 2, past 141-152, 
June 1987. 7 fig, 6 tab, 49 ref. Mississi of 
Marine Resources Project No. "GR ST 9-005. 79-005. 


Descriptors: a “Intertidal marshes, *Salt 
marshes, *Biomass, Ti i 


Mollusks were collected monthly for a year from 
two low salinity (0-90%) intertidal marshes domi- 


matter, higher pH and was more frequently inun- 
dated than the Spartina marsh. Eight species of 
[eo gang abundant and dominated in the 

igher Spartina marsh, while three bivalve species 
were. dominant in the Juncus Of the 


species, Succinea ovalis, Vertigo ovata 
of terrestrial 


line estuarine species and the remaining 
are brackish species. Most species were capable of 
continuous recruitment (based on size class analy- 
sis), but exhibited peak activity in sea- 
sons. Bivalve abundance correlated to temperature, 
and gastropod abundance was negatively correlat- 
ed to soil pH. These correlations reflect the influ- 
ence of flooding regime at the two sites. Biomass 
was greater in the Juncus marsh because of the 
increased presence of the large-bodied Polyme- 
soda. Polymesoda represented >90% and >50% 
of the total biomass in the Juncus and Spartina 
(except summer) marshes respectively but always 
< or = 5% of the individuals collected. Gastro- 
pod biomass was the same in both marshes. Species 
diversity was greater in Spartina except for 
summer months. The Juncus marsh always exhibit- 
ed greater species richness. Evenness determined 
seasonal changes in diversity. Similarity values 
were always quite low, with values in 
spring. In contrast to faunal studies from Gulf and 
East Coast salt marshes, this study found: (1) fewer 
species; (2) communities comprised of unique spe- 
cies combinations; (3) greatest mean densities in 
summer, and (4) potentially less productivity by 
the mollusks of the sites. These mollusk communi- 
br —_ structural characteristics that empha- 
ee ee ue ecotonal nature of the oligohaline 
which they are found. (Author’s 
pone 
W88-04482 


CATTAIL INVASION AND PERSISTENCE IN 

A COASTAL SALT MARSH: THE ROLE OF 
SALINITY REDUCTION, 

Army Engineer District, Los Angeles, CA. 

P.A. Sage and J. B. Zedler. 

Estuaries ESTUDO, Vol. 10, No. 2, p 165-170, 
June 1987. 2 fig, 2 tab, 22 ref. NOAA Grant No. 
NA80AA-D-00120, and Project Nos. R/NP-13BB 
and R/CZ-73. 


Descriptors: *Cattails, *Salt marshes, *Salinity, 
Tidal marshes, Saline soils, Germination, Aquatic 
plants, Seedlings. 


The hypothesis that Typha domingensis (cattail) 
can invade tidal marshes only after soil salinities 
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are substantially reduced was tested boxperinaes 
by comparing the salt tolerance of seedlings, 
and plants reared from rhizomes. Germination 
rates for four southern California populations 
reached 100% in fresh water, decreasing to 2% at 
thousand usand. The salt tolerance of seeds 


vading ins eee persist 
conditions. we 's abstract) 


GREEN ALGAL ROPES: A NOVEL ESTUA- 
RINE PHENOMENON IN THE GULF OF 


MAINE, 

Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology. 

R. L. Vadas, and B. Beal. 

Estuaries ESTUDO, Vol. * ) No. 2, Rg Be 171- wae) 


June 1987. 6 1 tab, 35 ref. 
Grant Program 'A-81-aa-D-0003 cv 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3B. Water Yield Improvement 


REPORT SCPP FORE- 
SUPPORT: FOR PERIOD 1 SEP- 
TEMBER 1983-31 AUGUST 1984, VOLUME II, 
Electronic Techni Inc., Fort Collins, CO. 
J. O. Rhea, A. W. et ees Ae. 
Kuciauskas, and C. J. Wilcox. 
Bureau of Reclamation, Denver, CO. Division of 
Atmospheric Resources Research. 322 p, 239 fig. 
Contract No. 9-07-85-V0021. 


Descriptors: *Cloud seeding, *Forecasting, *Oro- 
ee Later eer *Artificial precipitation, 

eather Project Skywater, Radar, 
Remote sensing, Sierra Nevada. 


cxports on the Sheen Conpacative Phot Beapest a 
on jierra ive Project, a 
winter cloud-seeding research study. It summarizes 
ae Teen oe ee for the period 1 
September 1983-31 August 1984. Volume I de- 
scribes field services and presents various anal: 
Volume II contains time-height sections of 

dan rawinsonde inf map sets, aetaed 


soundings, satellite — and 
conditions for each of 13 experiment days of 1984. 


Field services included project forecasting, rawin- 
sonde observations, 24 hour be naa of the 


BEHAVIOR OF SOLUBLE SALT IN SHARKEY 
CLAY-II, 


Arkansas Univ., Fayetteville. Dept. of Aeneny- 
J. T. Gilmour, R. E. Baser, J. A. Ferguson, and H. 


Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-149290/ 
AS. Price codes: A03 in paper copy, AO! in micro- 
fiche. Arkansas Water Resources Research iter, 
Fayetteville. AWRRC Publication No. 123, June 
1986. 19 p, 8 tab, 18 ref. Contract No. 14-08-0001- 
G1004. Project No. USGS G1004-03. 


arn 9 Men salinity, ‘Irrigation effects, 


Soluble ee a have been shown to accumulate in 


— ene ear io of the chloride salt was 
found during the period prior to flooding. Remov- 
al of soluble chloride salts from the top 100 cm of 
depending on weather conditions, Ina year where 
on weather conditions. In a year where 
season was followed by a wet 
Shes’ teak eke aad tan eo ee ee 
gees on ee See 
winter. These results suggested that removal of 
soluble salts via leaching in this soil was more 
efficient under less saturated soil conditions. 
(USGS) 
W88-03500 


EPIDEMIOLOGICAL MODEL OF THE PO- 
TENTIAL HEALTH RISK ASSOCIATED WITH 
VARIOUS PATHOGENS IN WASTEWATER 
IRRIGATION, 

Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

For primary bibliographic entry see Field 5C. 
W88-03581 


PROSPECTIVE EPIDEMIOLOGICAL — 
OF HEALTH RISKS ASSOCIATED 
WASTEWATER UTILIZATION IN AGRICUL: 


TURE, 
Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

For primary bibliographic entry see Field 5C. 
W88-03582 

MICROBIOLOGICAL CONTENT AND 
HEALTH EFFECT OF FISHPONDS’ EN- 
RICHED WITH WASTEWATER EFFLUENT, 
Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

For primary bibliographic entry see Field 81. 
W88-03583 


VIRAL ANTIBODIES IN AGRICULTURAL 
POPULATIONS EXPOSED TO AEROSOLS 
FORM WASTEWATER IRRIGATION DURING 
A VIRAL DISEASE OUTBREAK, 

Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

For primary bibliographic entry see Field 5B. 
W88-03672 


TRICLOPYR PERSISTENCE IN WESTERN 
OREGON MILL P. 


ASTURES, 
Oregon State Univ., Corvallis. Dept. of Forest 


Science. 
For primary bibliographic entry see Field 5B. 
W88-03701 


SALT INCREASES THE WATER USE EFFI- 
CIENCY IN WATER STRESSED PLANTS, 
Texas A and M Univ., College Station. Dept. of 
Soil and Crop Sciences. 

K.J. a G. Richardson. 

Crop Science CRPSAY, Vol. 27, No., Fp at 
May-June 1987. 3 fig, 2 tab, 11 ref. NSF Grant 
PCM 82-13089. 


Descriptors: *Water stress, *Water use efficiency, 
*Plant water use, *Salts, *Salt am, *Irriga- 
en Food crops, Sugarbeets, Cowpeas, Crop 


TREATED SEWAGE FINDS FRUITFUL USE, 
C. Cravens. 

Engineering N Record ENREAU, Vol. 218, 
No. 9, p 27, aeeary 1987. 


iptors: * *Water reuse, *Florida, 


To comply with the 1980 order of Florida’s Dept. 
of Environmental to stop discharging 
wastewater 


C : 7 
Srond 00 be most Gost eliictive. The $175 million 
advanced wastewater treatment and distribution 





system disperses 25 mgd The two treatment plants 
were expanded and uw to provide i 


gabad (India). 
For primary bibliographic entry see Field SE. 
W88-03846 


PLACE OF NONPOTABLE REUSE IN WATER 
— GEMENT, 


ornia Dept. of Health Services, Berkeley. 
T Crook, ane 


Journal Water Pollution Control Federation 
— Vol. 59, No. 5, p 237-241, May 1987. 14 


i, *Reclimed water, “Public policy, 
management, — po 

*Wastewater reclamation, * 2 Big aot rey 
Nonpotable water, Water Aes development. 


Water reclamation for opted throughout US. 

eS eae throughout U.S. 
ee ee ee oe 

ties and their cuaidie einpotuhte 

reuse aS one oO} Se tndiaas tor cqlietons eam 

additional water resources will be Getta or 


of nonpotable use of rec 
ment of and standards 
pam Rane ype ee Spe te washi 
selina ter suadie | ay 
for purposes and 
Sosad and ieee omanlas Goad 1 tends at not elimi- 
subs dtagenate bd Ghapebiate esl sed poulelealy 
vide leadership in its implementation. (Ray- 


W88-03850 


yogis ae AND 


AN INTERREGIONAL 
MATION SYSTEM FOR AGRICULTURE, 
Technion - Israel Inst. of Tech., Haifa. 
M. Rebhun, D. Ronen, and J. Eren. 
Journal Water Pollution Control Federation 
JWPFAS, D par 59, No. 5, p 242-248, May 1987. 13 
fig, 1 tab, 14 ref. 


; “Israel, 


ystem 

cu m/yr of ene effluent for 

iiation of 14000 hectares «populated vale 
of northern Israel. The secondary effluent is con- 
veyed in a closed pipe for 30 km from the munici- 
treatment plant of Greater Haifa to the deep 
Seasonal Effluent Reservoir (SER). Monitoring in- 
cludes two major variables: the development and 
transport of odoriferous pollutants formed in the 
pg or pee yy by ierigation,ws with effluents and 
the transport of air-borne bacteria and viruses re- 
leased during sprinkler irrigation. The closed pipe 
is considered a plug flow reactor where — 
chlorination disinfection take place. In the 
SER many self-purification processes occur such 
as settling and reduction of BOD and COD. The 
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coliform bacteria profile showed a drastic decline 


along the first 
chlorine disinfection but 


it 
coliforms took place in the SER. Chlorination of 


Oe ee ee ony goat 

Major reduction organic 
matter and solids (SS) also took place in 
the SER as well as a 50% reduction in ammonia 


INTERACTIVE EFFECTS OF WATER AND NI- 
TROGEN STRESSES ON IN AND 
bs VAPOR EXCHANGE OF CORN CAN- 
Florida Univ., Gainesville. Dept. of Agricultural 


For primary bibliographic entry see Field 21. 
W88-03875 


CHARACTERIZATION, RENOVATION, AND 
UTILIZATION OF WATER FROM SLURRY 
TRANSPORT SYSTEMS, 
Missouri Univ.-Columbia. Dept. of Chemistry. 
pa _ bibliographic entry see Field SD. 


REUSE OF INDUSTRIAL FERMENTATION 
WASTEWATERS, 
Puerto Rico Univ., Mayaguez. Dept. of Chemical 


R. M. io, C. C. Umana, and A. R. 
Gonzalez. 


Available from the National Technical Information 

Service, Springfield, VA 22161, as PB87-183174/ 

copy, A01 in micro- 

Research In- 

stitute Final Technical Report, Mayaguez. August 
1983. 48 p, 18 tab, 13 ref. 


dios Tak distin Sal besa, glublones phteaee 
Phase ome peand images 


purposes was 
or sen he tert 
lumns, and to rice and 


the greenhouse or field. 
That thn celle sobeinds the quutents 


pode u daepaty 2p Nac nl a : 


as 90% while improving their fraction of 
gates and planting properties. The presence of root 
systems removal of organic matter and 
N from the liquids and the retention of 
prema Be Sapien Borie.» Neem Bye 
exchange capacity became satisfied. Commercial 
fertilizers gave improved yields of tissues and 
grains over the use of wastewaters. No buildup of 
Cd, Cu, Ni, or Zn occurred in the 


wed changes whic depended onthe metal, soil 
ae wastewater type and application amount. 
W88-03940 


SPATIAL VARIABILITY OF SOIL SALINITY 
IN FURROW-IRRIGATED TORRIFLUVENTS, 
Texas A and M Univ., El Paso. Agricultural Re- 
search and Extension Center 
S. Miyamoto, and I. Cruz. 
Soils Science Society of America Journal SSSJD4, 


Vol. 51, No. 4, p 1019-1025, July-August 1987. 4 
fig, 3 tab. 


Descriptors: *Path of | ilutants, *Soil salinity, 

*Furrow irrigation, water, *Im; 

water use, Irrigation inane Sodicity, Soil c’ 

cation, Salinity. 

The pattern of salt accumulation within beds 

and its spatial variation along or across crop rows 
was examined to develop sampling guides for rou- 
salinity appraisal. Soil 


inn eau 
and numbers of irrigation. For routine el 
salinity in the fields similar to 

samples can be collected on the basis of soil type, 


IRRIGATION IN 
STUDY, 
Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Inst. for Desert Research. 

G. Oron, and J. DeMalach. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 777-783, October 1987. 2 fig, 10 tab, 23 ref. 


ARID ZONES: A CASE 


fel, Spar Crop ae aeee Coat 
Economic aspects. 


The domestic sewage of the city of Beer-Sheva, 


over 7500 kg/ha. 
about 6500 cu m/ha for cotton (including met 
irrigation), and the wheat receives about 4500 cu 
via irrigation and an additional 2000 cu m/ha 
pene recipitation. Due to the nutrient content in 
uent, the above yields are obtained without 
be additional fertilization. Applying effluent via 
irri results in an annual savings of at least 195 
do! crop. The reuse of treated domestic 
water in arid zones increases the amount of avail- 
able water, decreases environmental pollution, and 
provides economic benefits. (Wood-PTT) 
W88-04277 


REUSE OF MUNICIPAL WASTEWATER IN 
ARID COUNTRIES, 
Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
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, . 
U. Reis, F. pers 
Water Science and Ww , \ 
19, Nos. 5/6, p 681-692, 1987. 7 fig, 4 tab, 14 ref. 
German Ministry for Research and Technology 
Project No. 02 WA 112. 


Descriptors: *Municipal wastewater, *Water reuse, 
*Arid lands, Wastewater treatment, Biological 
~y ‘ Bislogical” . raha 
veloping countries, oxygen 
Nutrients, Chemical oxygen demand, Nitrogen, 


process of - 
in the rotating 
biological contactor needs more attention. (Lantz- 


PTT) 
W88-04353 


IMPACT OF PULP AND PAPER MILL 

Netoail Envecnmusial Eageortes” 
ivironmen 

For piay biog hic entry see Field SE. 

‘or en see 

W88-04354 ee 


3D. Conservation In Domestic and 
Municipal Use 


CITY TURNS TO AUTOMATIC IRRIGATION 
FOR ITS PARKS, 

Huntsville, AL. 

J. Schumacher. 

Public Works PUWOAH, Vol. 118, No. 4, p 57-58, 
April 1987. 


parks (approximately 150 acres irrigated withi 
the next two years. The department is convinced 
that automatic irrigation was the right choice and 
that Maxicom Maxi III are right tools. 


(Main- 
W88-03634 


WATER LOSSES IN MEDEN AND TEBING 
TINGGIL, INDO 

Water Supply Co. for the Province of North- 
ti primary vibhioorephie ; Field SF 

‘or entry see Fie! 4 
W88-03680 ~ 


FIELD STUDY INTO PATTERNS OF DOMES- 
TIC WATER CONSUMPTION IN RURAL 
AREAS OF BANGLADESH, 


Bangladesh Univ. of Engineering and Technology, 
Dacca. Dept. of Civil ineering. 

For primary bibliographic entry see Field 6D. 
W88-03681 


3E. Conservation In Industry 


WATER CONSERVATION TECHNOLOGY IN 
TEXTILES: STATE OF THE ART. 
Auburn Univ., AL. Water Resources Research 


Perkins, and James C. 
Warman, editors. Contract No. OWRT 14-34 
-0506. 


0 
For prinary bibbographic entry see Field SF 
‘or primary bibliographic entry see . 
W88-03631 


3F. Conservation In Agriculture 


EFFECTS OF DROUGHT ON PRIMARY PHO- 
TOSYNTHETIC PROCESSES OF COTTON 


pine Univ. (France). Lab d’Ecologie Generale et 


juee 
For primary bibli ic entry see Field 21. 
W88-03592 Bie 


EFFECT OF AN INTERMITTENT WATER- 
TABLE GRADIENT ON SOIL AND XYLEM NI- 
TRATE IN COTTON, 
Commonwealth Scientific and Industrial Research 
Organization, Griffith (Australia). Div. of Irriga- 
For Sheen Unie hic id 21 

‘or primary bibli ic entry see Field 21. 
W88-03659 it 


WATER FOR AGRICUL’ 

re ealcgunhic eu Field 6D. 
or primary bibliographic entry see Field 5 
W88-03678 


INFLUENCE OF PRESTRESS ENVIRONMENT 
ON ANNUAL BLUEGRASS HEAT TOLER- 


Illinois Univ. at Urbana-Champaign. Dept. of Hor- 
ticulture. 


For primary bibliographic entry see Field 21. 
'W88-03752 


USE OF POLYVINYL CHLORIDE LINERS 


FOR LARGE IRRIGATION CANALS IN AL- 
BERTA, 


Alberta Environment, Edmonton. 
For primary bibliographic entry see Field 4A. 
W88-03755 


AFRI 
Weather Bureau, Pretoria (South Africa). 
For primary bibliographic entry see Field 6A. 
W88-03770 


IMPROVING TUBEWELL IRRIGATION 
SYSTEM PERFO) 


of . < , and ", . . . 
SCE), Vol. 113, Noe 3, > 303-316 


August 1987. 3 fig, 4 tab, 9 ref. 


IRRIGATION EFFICIENCY: ECONOMIC IN- 

TERPRETATION, 

Florida Univ., Gainesville. Dept. of Food and Re- 
Economics. 


source 
For primary bibliographic entry see Field 6C. 
W88-03783 


ALGEBRAIC COMPUTATION OF FLOW IN 
FURROW IRRIGATION, 


se 3 val 113, Ne 3, ate 


August 1987. 4 fig, 13 ref. 


iptors: *Model studies, *Irrigation design, 
*Algebraic equations, *Furrow irrigation, Mass 
conservation, tions, Irrigation, Furrows, Sim- 
ulation, Field tests, Models, Comparison studies. 
A complete algebraic model simulating furrow irri- 
gation is presented. It can be used to analyze and 
aes 3 performance of sloping ome: ended 
Ww irri es, Sete solution 

he model input 


of a mass conservation equation. 
variables are: length, slope, Manning roughness, 
infiltration parameters, furrow shape, inflow rate, 





gees A. oll 
Ce) 
IDEDH Na pa No. yr %, operat = 


INTERACTIONS OF WATER VARIAB 
AND GROWING DEGREE DAYS ON HEAD- 
ING PHASE OF WINTER WHEA' 

tural Research Service, TX. 
For primary bibliographic entry see Field 21. 
W88-03876 


POTENTIAL GROUNDWATER IMPACTS 
FROM CHEMIGATION, 
Colorado State Univ., Fort Collins. Dept. of Civil 


Engineering. 
For primary bibliographic entry see Field 5B. 
W88-03938 


—" DISCUSSION MEETING: APRIL 
Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 2D. 
W88-03952 


MORECS: AN AGRICULTURAL PERSPEC- 
Nottingham Univ. (England). Dept. of Physiology 
and Environmental Science. 

J. L. Monteith. 

IN: The MORECS Discussion Meeting: April 


a Institute of Hydrology, Wallingford, Eng- 
Report No. 78, August 1981. p 36-38, i figs 
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> adage 8 ger A ny The 

differences between the performance of the various 

methods of P application on these two soils, may 

pee apt abn Aig be vm gar ge 
to the acid soil. Enhanced early 

with such row applications may increase 

yields where high pele. P fovdin@ nist. Urea 
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TRANSFER EXTRACTION 
TRICKLE IRRIGATION SOURCE: THE 
MODEL, 
Ben-Gurion Univ. of the Ni , Sde Boker 
(israel). Jacob Blaustein Inst. for Research. 
A. Zemel, J. Ben-Asher, C. Charach, and M. 
Silberbush. 


Water Resources Research WRERAO, Vol. 23, 
ro ¥ p 2091-2096, November 1987. 6 fig, 1 tab, 


compensate. These equations 
Se ee eee Saeatan Wlanes sda a8 values of 
on ly hi 
wet region. three-dimensional nature of the 
flow produces constant profiles over a large part of 
the wet region. The results of field 
oonen on trickle-i 

these general conclusions. 
W88-04186 


OT SYSTEMS WITH MPUTERS, 
Nebraska Univ.-Lincoln. Dept. of Agricultural Ec- 


onomics. 

D. M. Homan, M. D. Skold, and D. F. Heermann. 
Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 903-909, October 1987. 6 fig, 2 tab, 12 ref. 


Descriptors: *Groundwater management, *Irriga- 
tion i *Computers, *Center pivot irriga- 
conservation, 


MONITORING AND CONTROL OF CENTER 
PIV MICROCO) 


ciency, Irrigation, aspects, 
costa, Monitoring, Model studien, Cost analysis 


-energy-management system 
(WEM Venn be ad yer pvt perio 1 


reduce ping fuel monitoring ex. 

penses. costs are lowered primarily be- 
cause the system used climatic data and plant 
growth models to derive water schedules that con- 
siderably lower the use of water compared with 
conventional agricultural practices. A capital 
budget analysis of a hypothetical, but representa- 
tive farm corn, shows that cost savings 


a 10-year pow is req 

be profitable for many aay comeel High Plains’ irriga- 
tors. The water savings required are relatively 
small compared with the tials shown by irri- 
gation scheduling research. WEMS is cost effec- 
tive and can extend the life of the groundwater 
source. (Author’s abstract) 
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W88-04294 


WATER RESOURCES MANAGEMENT IN THE 
aA ARID CENTRAL VALLEY OF CALIFOR- 


+ = James M.), Inc., Pasadena, CA. 
vue Togrenbte entry see Field 4B. 


4A, Control Of Water On The 
Surface 


FLOOD IN THE DESERT, 
Eckhoff, Watson, Preator Engineering, Salt Lake 


City, 
For primary bibliographic entry see Field 2E. 
W88-03604 


USE OF POLYVINYL CHLORIDE LINERS 
FOR LARGE IRRIGATION CANALS IN AL- 
BERTA, 


Canadian Geotechnical Journal CGLOAH, Vol. 
24, No. 2, p 252-259, May 1987. 10 fig, 1 tab. 


Descriptors: *Polyvinyl chloride, *Liners, *Design 
criteria, *Construction, *Canal seepage, 

Canals” Seepage, Monitoring, Alberta. 

In at. hs Sonnet ot eee ee 


a complete canal buried membrane li 
was one of the most effective methods for control- 
ling seepage. The geomembrane material selected 
for use as the buried liner for this installation was 
0.5 mm (20 mil) thick Poa peor (PVC). 
The basis on which complete canal buried 
membrane lining system was selected, the reasons 
ee g the 0.5 mm C20 mil) thick PVC a the 
lining quality control program for 
monitoring the purchasing of the PVC material, 
and the installation lures used for placing the 
canal cross section are pre- 
sented. The design criteria and construction proce- 
dures relevant to the earth cover material being 
placed on the membrane liner are also presented. 
(Author’s abstract) 
W88-03755 


FLOODS OF APRIL 1979, MISSISSIPPI, ALA- 

BAMA, GEORGIA, 

— Survey, Reston, VA. Water Resources 
iV. 

For primary bibliographic entry see Field 2E. 

W88-03908 


SEEPAGE STUDY OF SIX CANALS IN SALT 

LAKE COUNTY, UTAH, 1982-83, 

Geological Survey, Salt Lake City, UT. Water 

Resources Div. 

L. R. Herbert, R. W. Cruff, and K. M. Waddell. 

OO 80225. Utah Department of Natural Resources 
it of Na Resources, 

Salt Lake a, a Publication 82, 1985. 95 

P, 18 fig, 7 tab, 1 


Descriptors: *Utah, *Canal seepage, Canals, Water 
resources data, Water loss, Seepage studies, Salt 
Lake County. 


A og | f selected reaches of the Utah and Salt 
Lake, Utah Lake Distributing, Provo Reservoir, 
Draper Irrigation, East Jordan and Salt Lake City 


Canals in Salt Lake County, Utah, was made to 
determine or losses able es used 
Three to five sets of seepage measurements 

made on each canal during 1982 or 1983. ‘Adjust. 
ments for fluctuations in flow were made 


recorders 
operated at selected locations during the time of 
each seepage run. The study showed on overall net 
loss of about 9.5 cu ft/sec in the Utah and Salt 
Lake Canal, o0 hee ee 
tributing Canal, 20.5 sag aye in the Provo Reser- 


voir Canal, 1.5 cu ft/: beg tang 
Canal, and 4.0 cu fi/see in the East aang meg 
sho a ay og lca 


USE OF BIOLOGICAL CONTROLS FOR MAN- 
AGING GREAT LAKES DISTURBANCES, 

State Univ. of New York Coll. at Oswego. Re- 
search Center. 

R. W. Flint. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 1, p 93-95, 1987. 22 ref. 


Descriptors: *Great Lakes, *Lake t, 
*Biological controls, *Biotechnology, Fish, Zoo- 
plankton, Management planning. 


Nuisances in the Great Lakes environments (e.g., 
pees Seer aes, Sa Ny have most often 
been attacked the use of chemicals or 
unnatural means. Within the ecosystem ap- 
proach to sound management of natural resources, 
convergent strategies must be devel that do 
not achieve short term at the ex- 
pense of the environment. With increased aware- 
ness in biotechnology, attention should be paid to 
adapting biological characteristics of Great Lakes 
ecosystems that will contribute to control of nui- 
sances. Biological control, an extension of biotech- 
nology, is largely based upon processes that occur 
naturally in the environment. The most recent 
example in the aquatic environment is the manipu- 
lation of nm levels to control or eliminate 
nuisance populations. Fish and zooplankton have 
been manipulated to control phytoplankton. Sal- 
monid stocking programs in some of the Great 
Lakes were, among other reasons, initiated to con- 
trol the abundant alewife 
massive annual die-offs. The 


ence in resources expended (i.e., ee 
for reliance on unnatural control mechanisms 

chemical treatment) | a tapping natural envi- 
Sondepten f biological beat tier 

t of biolo; control technolo; 

would significantly benefit user groups by poset 
ing alternative solutions to nuisance problems that 
emphasize sustainability of the na environment 
and may minimize future ecosystem surprises. 


(Lantz- 
W88-04213 


DESIGN OF STORMWATER DETENTION 
BASINS FOR MULTIPLE DESIGN FREQUEN- 


CIES, ‘ : 
Kentucky Univ., Lexington. Dept. of Civil Engi- 


L.E. J. W. Delleur, and M. H. Houck. 
Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 5, p 601-614, May 1987. fig, 7 tab, 14 ref, 
append. ice of Water Research and Technology 
Project No. OWRT-14-34-1110-0498. 


Descriptors: *Urban runoff, *Simulation analysis, 
*Stormwater, *Detention dams, * stand- 
ards, Hydraulic structures, Statistical analysis, 
Water management. 


A general planning methodology has been devel- 
oped for use in the planning of dual-purpose deten- 
—— ae — continuous 
simulation, statistical ysis, and a general design 
heuristic to obtain an integrated system of deten- 
tion basins. Both water ra and water quantity 
constraints may be considered. The methodology 
developed is used to examine two potential strate- 


46 


s for the of stormwater 


oped and developed conditions using 20 yrs. of 
hydrologic data and different design events con- 
structed for 5-, 10-, and 20-yr 


sequential strat 


better. The regressive design strat should 

always produce the least wag — Rinna 
i will Sesealy ava me Mae a 

feasible arsmany, Ane 

W88-04268 


FREE-SURFACE SWIRLING FLOWS IN VER- 
TICAL DROPSHAFT, 
— Iowa City. Inst. of Hydraulic Re- 


For primary bibliographic entry see Field 8B. 
W88-04464 


CHARACTERISTICS OF SESTON IN A REGU- 
ta APPALACHIAN MOUNTAIN RIVER, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

wa ror bibliographic entry see Field 2H. 


RIVER REGULATION IN SPAIN, 

Universidad Politecnica de Madrid (Spain). Es- 
cuela Tecnica Superior de de Montes. 
For primary bibliographic entry see Field 2E. 
W88-04477 


4B. Groundwater Management 


GRAVEL BELOW THE WATER TABLE, 
Waterloo Univ. (Ontario). Inst. for Ground Water 


For primary bibliographic entry see Field 7B. 
W88-03758 


PRELIMINARY MODELING OF A DOUBLET- 
WELL SYSTEM FOR AQUIFER THERMAL- 
ENERGY STORAGE, 

Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W88-03885 


OPTIMAL CONTROL OF NONLINEAR 
GROUNDWATER HYDRAULICS USING DIF- 
FERENTIAL DYNAMIC PROGRAMMING, 

California Univ., Los Angeles. Dept. of Civil Engi- 


neering. 

L. Jones, R. Willis, and W. W. G. Yeh. 

Water Resources Research WRERAO, Vol. 23, 
No. 11, p 2097-2106, November 1987. 5 fig, 5 tab, 
23 ref. NSF Grant No. CEE83-01230. 


uter pro; ae m 
‘roprams Artificial recharge, 
Countries mining, gy Been recharge, 
Aquifers, Hydraulic properties. 


water ement models are 
pe in a wg en yp oo of the aquifer 
system. These equations relate the state variables 
of the groundwater system, the head, and the 
decision variables that control the magnitude, loca- 
tion, and timing of pumping, or artificial recharge. 
A differential dynamic programming (DDP) algo- 
rithm is used for unsteady, nonlinear, 
management programs. Due to the stagewise de- 
composition of DDP, the dimensionality problems 
associated with embedding the hydraulic equations 
as constraints in the management model are 
cantly reduce. In addition, DDP shows a finear 
growth in computing effort with respect to the 





number of stages or planning periods, and quadrat- 
i gence. Several example prob! i 
trate the application of DDP to the optimal control 
of nonlinear groundwater hydraulics. (Author’s ab- 


stract) 
W88-04187 
ECOLOGICAL EFFECTS OF GROUNDWATER 
PUMPING AND A NATURAL DROUGHT ON 
THE UPPER REACHES OF A CHALK 
i Association, Wareham 
). River Lab. 


For primary bibliographic entry see Field 6G. 
W88-04228 


T. H. Ilangasekare, and J. 

Journal of Hydraulic gg JHEND8, 

113, No. 5, p 573-582, May 1987. 3 fig, 19 ref, 
append. 


Descriptors: ‘*Simulation analysis, * 
*Computer models, *Drawdown, 


it, *Microcomputers, Ground 
ining, Model studies, Hydrologic models. 


operational The physical 
constraints are determined by the hydrologic be- 
havior, and the operational constraints by 
of ion of water allocation use. 


F 
#1 


pull 


INTERSTATE AND INTERNATIONAL COM- 
PETITION FOR WATER RESOURCES, 

Hawaii Univ. at Hilo. Dept. of Political Science. 
For primary bibliographic entry see Field 6E. 
'W88-04290 


MONITORING AND CONTROL OF CENTER 
PIVOT SYSTEMS WITH MICROCOMPUTERS, 
Nebraska Univ.-Lincoln. Dept. of Agricultural Ec- 


onomics. 
For primary bibliographic entry see Field 3F. 
W88-04294 


WATER RESOURCES MANAGEMENT IN THE 
SEMI-ARID CENTRAL VALLEY OF CALIFOR- 


NIA, 
M J: M.), Inc., CA. 
‘ py ened (James M.), Pasadena, 


Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 97-106, 4 fig, 14 ref. 


: *Water quality control, *Water ie 
‘Resource management 


Model 

Applications of groundwater resource manage- 
ment models in the semiarid Central Valley of 
California are presented. In recent years, high con- 
centrations of selenium have been appearing in 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


iM 


PL Pas 
auc 


CO 80225. USGS Water-Supply Paper 2234-K, 


1986. 23 p, 26 illl, 4 tab, 48 ref. 


Descriptors: *Estuaries, *Pollen, *Sedimentation, 
*Sediment distribution, *Palynology, *Potomac 
Estuary, Sediments, Bottom sediments, Sediment 
transport, Vegetation, Maryland, Virginia, Land 
use. 


0.21 to 1.72 centimeters/yr, and from 0.09 to 1.14 
grams/centimeter sq/yr. Fairly constant pollen 


Watershed Protection—Group 4D 


on sedimentation patterns in the estuary than land 
use in the drainage basin. (USGS) 
W88-03901 


HYDROLOGIC MODELS OF SURFACE 
MINED 


Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

For primary bibliographic entry see Field 7A. 
W88-03941 


WATER QUALITY AND DIATOM COMMUNI- 
= IN TWO CATALAN RIVERS (WE. 


'AIN), 
Barcelona Univ. (Spain). Dept. de Ecologi 
For primary bibliographic entry see Field 5C. 
W88-04252 


PRELIMINARY STUDY OF THE EFFECTS OF 
DRAINAGE AND HARVESTING ON WATER 
QUALITY IN OMBROTROPHIC BOGS NEAR 


SEPT-ILES, QUEBEC, 

McGill Univ., Montreal (Quebec). Dept. of Geog- 
raphy. 

T. R. Moore. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 785-791, October 1987. 2 fig, 1 tab, 28 ref. 


effects, *Peat 


ses of samples for water 

vealed significant (P < 0: increases i 

specific conductance, NH4(+)-N, total dissolved 

P, Mg, K, and Na and a decrease in the E4: 

ratio (suggesting increased proportions of humic 
inage. There were no 


wat ot29s 
4D. Watershed Protection 


STEEP SLOPE SEWER CONSTRUCTION CRI- 
For primary bibliographic entry see Field 8A. 
W88-03599 


PROTECTION OF BANKS AND ROADBEDS 
FROM EROSION ON RIVER ‘NIPS’, 
V. G. Salikov. 


oe 7 80, April a7 oer tiiet. Te - 
lo. 10, 5-580, Apri A . Trans- 
lated rhe Gidrotekhnicheskoe Stroitel’stvo, No. 
10, p 18-21, October 1986. 

Descriptors: *Erosion control, *Bank protection, 
*Bank a 


stabilization, *Rivers, *Roadbeds, *Designs, 
*Soviet Union, *Riprap, Foreign research, Groins, 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4D—Watershed Protection 


Concave banks, Soil stability, Hydrodynamics, 
Current velocity, Channels, Spur dikes, Floods, 
Currents, Planning, Flow. 


An effective and widespread method of protecting 
concave banks of meandering rivers from erosion 
is protection of their slopes with riprap and the use 
in certain cases of spur dikes. The stability of slope 
protection on the main channel, roadbed, or ~ 
is determined by the hydrodynamic effect of the 
flow which depends mainly on the current velocity 
at the concave bank. Optimal stone size for the 
protective layer on the slopes can be arrived at 
through the following determinations: average ve- 
locity of channel flow on the stretch of nip at 
various sites along the len of the meander; 


average velocity and foot of the slope of the nip 
bank at each site; and existing protective layer 
stone size along various stretches of the meander. 
Recommendations developed make it possible to 
determine the stone size in the protective layer of 


bank 
and 
groins; 


and groins; to determine the location 

of groin bends and distance between 

; to distinguish the groin head region most 

subject to hydrodynamic effects of the flow; and to 

calculate t epenacer of the groin heads and bank 
in 


oy intergroin space. (Main-! 
W88-03620 


MANAGEMENT OF RIVER ho RESERVOIR 


Pakistan Forest Inst., Peshawar. 
For primary bibliographic entry see Field 2J. 
W88-03636 


MATHEMATICAL MODEL FOR EVALUA- 
TION OF THE EFFECT OF SOIL EROSION 
ON SOIL PRODUCTIVITY, 

Kentucky Univ., Lexington. Dept. of Statistics. 
For primary bibliographic entry see Field 2J. 
W88-04243 


UPLAND SOIL EROSION SIMULATION FOR 
AGRICULTURAL WATERSHEDS, 
Auburn Univ., AL. Dept. of Agricultural Engi- 


neering. ? 
For primary bibliographic entry see Field 2J. 
W88-04282 


SOIL CONSERVATION PRACTICES AND 
pant yn’ QUALITY: IS EROSION CONTROL 


Economic Research Service, Washington, DC. 
Natural Resource Economics Div. 

B. M. Crowder, and C. E. Young. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 897-902, October 1987. 2 tab, 19 ref. 


Descriptors: *Soil conservation, *Erosion control, 
*Water quality control, Water quality, Simulation 
analysis, Model studies, Agricultural runoff, Eco- 
nomic aspects, Water pollution sources, Crop pro- 
duction, Agriculture, Costs, Cost analysis, Com- 
puter models, CREAMS. 


A computer simulation analysis of an agricultural 
nonpoint pollution problem is proposed for estab- 
lishing the li es between and the quality of 
agricultural runoff in both surface and subsurface 
flow. The tradeoffs between the costs of soil con- 
servation practices and water quality are reported, 
and the economic implications of such tradeoffs 
are discussed. Soil and nutrient losses resulting 
from crop production practices are analyzed using 
a field-scale computer simulation model 
(CREAMS). No-till planting, reduced tillage, and 
sod waterway systems are more cost effective than 
other practices for controlling soil and nutrient 
runoff losses. Nitrate leaching losses are increased 
slightly by most soil conservation practices. Ter- 
race systems and permanent vegetative cover 
impose the greatest societal cost for water quality 
protection. Public cost sharing and tax incentives 
encourage farmers to adopt expensive structural 
practices, and policies are needed to get cost- 
effective practices implemented on critical acreage. 
Extensive treatment of land is necessary for agri- 
cultural best management practices to significantly 
improve water quality in areas that are intensively 
farmed. (Author’s abstract) 


W88-04293 


STABILITY OF ROCK PROTECTION 
SLOPES, 

T. Ulrich. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 7, p 879-891, July 1987. 7 fig, 3 tab, 6 ref, 
4 append. 

Descriptors: *Bank protection, *Bank stability, 
*Slope stability, Hydraulic characteristics, Flow 
pattern, Mathematical analysis. 


The stability of rock protection on slopes attacked 
by a flow requires two conditions. The first is the 
resistance to sliding that is provided if the ratio of 
tangential forces to normal forces on one or sever- 
al rock layers is less than the tangent of the angle 
of friction of the layers on their support. The 
second is the resistance to wrenching 0 surface 
layer blocks and is covered by equations derived 
from the Shields criteria. A new approach is pro- 
to two factors in the analysis, namely: (1) 
ior downslope flow the hydrostatic pressure gra- 
page he vertical a caret Sotee S -— 
us existing equations expressing ect Oo 
sy on the threshold shear stress are modified; 
cepdina anediceines Weck Gnicapes 
of a surface-layer bloc! on 
neighboring stable blocks is wider than the 
commonly used angle of repose. (Author’s ab- 


stract) 
W88-04389 


ON 


5A. Identification Of Pollutants 


USE OF THE FLUCTUATION TEST TO 
DETECT he ys ACTIVITY IN UNCON- 


Water Research Centre, Marlow (E: d). 

R. Forster, M. H. Green, R. D. Gwi CA; 
Priestley, and B. A. Bridges. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1189-1197, 4 tab, 9 ref. 


Descriptors: *Pollutant identification, *Water pol- 
lution effects, Meng oe Pitt analysis, Bacte- 
ria, Fluctuation test, Drinking water. 


Determination of mutagenicity in unconcentrated 
drinking water samples using the fluctuation test is 
complicated by an artifact. This liquid-medium- 
based test uses Salmonella tester strains. In most 
cases apparently positive results can be attributed 
to differences in the histidine-limited yield of bac- 
teria in the test. In those cases where the results are 
only partly expiained by this effect, it would be 
difficult to state with confidence that the sub- 
stances are mutagenic. To be effective, bacterial 
titer is necessary. This step detracts from the sim- 
74 — fluctuation test. (Cassar-PTT) 


MUTAGENIC SUBFRACTIONS FROM NON- 
VOLATILE ORGANICS OF DRINKING 
WATER, 

Cincinnati Univ., OH. Coll. of Medicine. 

J. C. Loper, M. W. Tabor, and S. K. Miles. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1199-1210, 9 fig, 1 tab, 16 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, *Mutagens, Resins, Ion 
exchange. 


Organic compounds, concentrated on XAD resins 
as complex residue mixtures, were separated by 
high performance liquid chromotography and sub- 
jected to the Ames test for mutagenicity. No muta- 


genic artifacts from the interaction of the resin 
with chlorinated water were apparent. Mutagenic 
residues were collected from drinking water sam- 
ples from two cities with different surface water 
sources. The apparent mutagenic activity per liter 
equivalent dose, concentrated in fractions of inter- 
mediate polarity, varied by about threefold among 
samples. (Cassar-PTT) 

W88-03537 


HEALTH EFFECTS OF WATER REUSE: 

CHARACTERIZATION OF MUTAGENIC RES- 

IDUES ISOLATED FROM RECLAIMED, SUR- 

FACE, AND GROUNDWATER 

~ Angeles County Sanitation Districts, Whittier, 
‘A. 


C. A. Jacks, J. P. Gute, L. B. Neisess, R. J. Van 
Sluis, and R. B, Baird. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1237-1248, 1 fig, 5 tab, 16 ref. 


fat vy ata! *Pollutant identification, *Water pol- 
lution sources, *Mutagens, *Organic compounds, 
*Chlorination, Reclaimed water, Wells, 7 nny 
water, Surface water, Water supply, Water treat- 
ment, Water reuse. 


Mutagenic activity was detected in 84% of water 
samples, showing direct-acting mutation on TA98 
and TA100. Addition of S9 decreased activity on 
both strains for all sample types and resulted in 
complete deactivation of TA100 mutagens for im- 
ported Colorado River water and storm runoff. 
Chlorinated wells were positive on both strains 
90% of the time, whereas 70% of the unchlorinat- 
ed wells were positive. Imported water samples 
were active on both strains 33% of the time, 
whereas 67% of the storm waters were positive. 
Reclaimed waters were positive on both strains 
38% of the time (chlorinated, 44%; dechlorinated, 
50%; unchlorinated, 0%). Although chlorination 
of reclaimed or well water did not 7 
increase potency, the incidence of TA100 activity 
was more consistent for chlorinated samples. In 
general, reclaimed water and storm runoff con- 
tained the highest levels of mutagenicity. Most of 
the mutagenic activity was found in the nonpolar 
fractions from a reverse-phase gradient. Size exclu- 
sion chromatography fractions showed no activity 
in molecular weight fractions above 800. Unchlor- 
inated well water partitioned in 72 fractions by 
reverse-phase showed no mutagenicity in any frac- 
tion; however, total residues and recombined frac- 
tions had activities of 200 and 170 revertants/L, 
respectively. Acid and base fractions of the re- 
claimed water showed no activity at the 280 rever- 
tants/L detection level; total and neutral residues 
had activities of 4900 and 2000 revertants/L, re- 
spectively. Preliminary results of reaction of total 
residues with silver a and 4-nitrpthiophenol 


CONTRIBUTIONS OF SOME CHLORINATED 
ALIPHATIC COMPOUNDS TO THE MUTAGE- 
NICITY OF SPENT KRAFT PULP CHLORINA- 
TION LIQUORS, 

Svenska Traeforskningsi Stockholm. 

For primary bibliographic entry see Field 5B. 
W88-03544 





EVALUATION OF THE SANITARY QUALITY 
OF MARINE RECREATIONAL WATERS AND 
SANDS FROM BEACHES OF THE SAO 
PAULO STATE, BRAZIL, 

Companhia de Tecnologia de Saneamento Am- 
biental, Sao Paulo (Brazil). 

P. S. Sanchez, E. G. Agudo, F. G. Castro, M. N. 
Alves, and M. T. Martins. 

Water Science and Technology WSTED4, Vol. 
18, No. 10, p 61-72, 1986. 3 fig, 5 tab, 36 ref. 


Descriptors: *Pollutant identification, *Water qual- 
ity, *Public health, *Microorganisms, Bacteria, En- 
teroviruses, Parasites, Pathogenic bacteria, Patho- 
genic fungi, Viruses. 





A 19 month study (1984-1985) was undertaken at 9 
stations to evaluate’ See by tn of 


waters 
beaches of Sao Paulo State, Brazil. A total of 342 


for Candida albicans, = 
pele cay eeny dee open ag thd protons 


enteroviruses and enterococci. Some areas exhibit- 


sand. recommended 
1000/100ml, total coliforms 5000/100ml) were ex- 
ceeded in 31% of sea water samples. Salmonella 
was detected in 10.5%, and enteroviruses in 3.5%, 

of the 171 sea water samples analysed. Candida 
albicans was found in 18.7%, and helminth eggs in 
12.9%, of the ban sand samples; Pityrosporum, 
Ih: and protozoan cysts were not de- 


W88-03566 


ts 
ETECTION 
VOLUMES OF TAP 


J.C. Joret, A. Hassen, P. Sos 


Water Science and Techno! WSTED4, Vol. 
18, No. 10, p 133-140, 1986. 2 fig, 3 tab, 17 ref. 


: “Viruses, *Pollutant identification, 


fle some of the limitations of ts Now through 
tute a of the limitations 
method. A 


viruses from tap water eae einen 
out addition of cations is the 
microporous 


on 


Sate. tame & rotevier from tap water with 
different pH levels. For small volumes of tap water 
sampled, adsorbents gave equally satisfactory 
recoveries of Poliovirus 1 (46-82%) at pH gd, 


af en 
HH levels with- 
electropositi 


types 
filters at pH 7, 7.9, or 9. Lowering the pH to 6 
gave better Poliovirus 1 and Coxsackie B3 recov- 
ee ene | 
MDS filters (67% and 91%, 


ery was very low for both filters (<11%). As for 
ive adsorbents, currently available 
methods for concentrating viruses using electro- 
positive filters have to be to recover 
most enteric viruses occurring in waters. (Authors’ 


abstract) 
W88-03574 


VIRUS ARSOEr ERO TO MICROPOROUS 
FILTERS MODIFIED BY IN SITU PRECIPITA- 
TION OF METALLIC SALTS, 

Florida Univ., Gainesville. Dept. of Microbiology 
and Cell Science. 

G. A. Toranzos, G. W. Erdos, and S. R. Farrah. 
Water Science: and Techno WSTED4, Vol. 
18, No. 10, p 141-148, 1986. 2 fig, 5 tab, 13 ref. 


: *Water analysis, *Water treatment, 

*Analyti *Microbiological studies, 

*Viruses, Public health, Bacterio- 
phages, Biological filters, Biofilters. 

The detection of enteric viruses and studies on the 

ecology of bacteriophages frequently employ pro- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


cedures to detect relatively small numbers of vi- 
ruses in water. Membrane filters have been used to 
filter large volumes of — followed by elution 
to recover the viruses. Both negatively and posi- 
tively charged filters have been used. In general, 
negatively charged filters are less expensive but 
require that water samples be adjusted to pH 3.5 or 
ty of mice with salts. = study determined 
he tation 7 barge 
viruses at neu . Microporous and 
depth filters composed of fiberglass, cellulose, and 
nitrocellulose were placed in solutions of soluble 
metallic salts such as ferric chloride. Following 
a of the soluble salt, filters were allowed 
to dry and were then placed in a solution of 
i xide, forming stable 


tions of salts, such as ferric and aluminum or 

———- generally were better virus adsorbers 
than filters modified ead the precipitation of a single 
salt. (Authors’ abstract 

'W88-03575 


‘ater Sci zy 
18, No. 10, p 149-156, 1986. 8 tab, 6 ref. 


Descriptors: ‘*Anal methods, *Sludge, 
*Wastewater treatment, *Viruses, Enteroviruses, 
ae Public health, Microbiological 


Seon elution media were examined to evaluate 
their suitability see 8 cam aan ¢ coreg 
from return activated sludge. Although there 
no distinct differences of virus recovery efficiency 
among the media tested, 3% beef extract solution 
at pH 9 seemed to be the most practical eluent for 
the recovery of viruses adsorbed from the sludge 
i erage recovery efficiency of 21% 


type of eluate, and viruses were not always con- 
centrated well. (Authors’ abstract) 
W88-03576 


INDICATOR SYSTEMS FOR ASSESSMENT OF 
THE VIROLOGICAL SAFETY OF TREATED 
DRINKING WATER, 

National Inst. for Water Research, Pretoria (South 
Africa). 

W. O. K. Grabow. 

Water Science and Technology WSTED4, Vol. 
18, No. 10, p 159-165, 1986. 2 tab, 18 ref. 


: *Analytical methods, *Water analysis, 
*Water treatment, *Viruses, Enteroviruses, Bacte- 

tia, Pathogenic bacteria, Coliforms, Bacterio- 
sien Public health. 


Se eee renee Stee te Virdee of 


prime importance, and are too expensive, co! —— . 
and slow for routine quality surveillance. Co 
bacteria ly used as indicators of virological 
quality may have shortcomings because vi- 
ruses have been recovered from drinking waters 
which meet conventional coliform limits, and some 
viruses may be more resistant to certain disinfec- 
tion conditions. The sho: of coliforms can 
be overcome, however, by inclusion of additional 
indicator organisms. Indicator systems consisting 
of various combinations of standard plate comme 
coliphages, fecal streptococci, jonas aeru- 
ginosa, acid-fast bacteria and clostridia proved reli- 
able and practical for surveillance of virologi- 
cal safety of drinking water supplies, even those 
derived the direct reclamation of wastewater. 
The combination of indicator systems depends on 
factors such as the quality of the raw water, the 
—. processes, and the be ow nag of oper- 
Despite practical cag eer reliable features of 
tvailable: fea indicator systems, further refinement is 
essential. This should include analyses at higher 
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frequency and results in less time, ideally in the 
form of continuous early-warning alarm systems. 
Equally important is technology which is within 
reach of the limited financial resources and exper- 
tise of those parts of the world which suffer most 
from waterborne diseases. (Author’s abstract) 
'W88-03577 


EVALUATION OF BACTEROIDES FRAGILIS 

BACTERIOPHAGES AS INDICATORS OF THE 

VIROLOGICAL QUALITY OF WATER, 

Barcelona Univ. (Spain). a of Microbiology. 

Loeae Bosch, F. Lucena, R. Girones, and C. 
artera. 


Water Science and Techno! 


WSTED4, Vol. 
18, No. 10, p 167-173, 1986. 


fig, 2 tab, 21 ref. 


Descriptors: *Analytical methods, *Water analysis, 
*Bacteriophages, *Viruses, *Bioindicators, Public 
health, Indicators, Microorganisms. 


The survival and transmission of viruses in sewage 
contaminated water is a potential public health 
problem. Practical for the detection of 
viruses of concern are not always available, and 
techniques for both the recovery and identification 
of human enteric viruses have limited sensitivity, 
are time consuming and expensive, and require 
highly skilled ior and sophisticated laboratory 
facilities. One i acy of indicator 


bacteria for predicting the virological quality of 
water, and indicators canbe related to enteric 
viruses should be aay eS ats may 
pow a valuable role in this because their 
ee nena: on and size close- 
aan resemble of contents viruses. Coliphages 
have been proposed as viral i 
have several shortcoming:. Bacteriophages i 
ing Bacteroides fragilis 40 were found in all kinds 
of sewage polluted samples. but were never recov- 
ered either in non-fecally polluted samples or in 
samples only polluted by wildlife. In simulated 
laboratory experiments, a selected bacteriophage, 
B40-8, active against B. — did not repll- 
cate either in aerobiosis or under anaerobic 
tions when the culture medium was substituted by 
either fresh water, seawater or sediments. Inactiva- 
tion rates of the same bacteriophage were studied 
in comparison with other viruses, such as ~— 
rus 1, simian rotavirus SA11 and f2 colip 
showing decay rates similar to or inferior to oo 
of the other viruses studied. The results from this 
study indicate that bacteriophages infecting B. fra- 
gilis may be good candidates for a surrugate indi- 
cator of human viruses in the environment. (Au- 
thors’ abstract) 
W88-03578 


MICROBIAL INDICATORS a THE EFFI- 

CIENCY OF DISINFECTION 

Institute of Public — Tokyo vOepea) Dept. of 
Sanitary Engineerin 

K. Kawamura, M. Kaneko, T. Hirata, and K. 

Taguchi. 

Water Science and Technology WSTED4, Vol. 

18, No. 10, p 175-184, 1986, 10 fig, 1 tab, 3 ref. 


Descriptors: *Wastewater treatment, *Water anal- 
ysis, *Analytical methods, *Water treatment, *Dis- 


ruses, Public health, Ultraviolet radiation. 


Fundamental studies were conducted to find new 
microbial indicators for the effective inactivation 
of microorganisms resistant to disinfectants and 
UV radiation. Escherichia coli, Salmonella typhi- 
murium, Staphylococcus aureus, Candida tropica- 
lis and spore-forming bacteria (isolated 

sewage) were exposed to free chlorine or free 
ozone at concentrations of 0.01-1.0 mg/liter, and 
253.7 nm UV at light intensity levels of 10-1000 
microW/sq cm. For all disinfectants examined a 
relationship between disinfectant concentration 
and contact time for 99% reduction of microorga- 
nisms was found to be valid. The order of resist- 
ance was spore-forming bacteria >> C. tropicalis 
>> Staph. aureus, E. coli, and S. typhimurium. 
However, at the same disinfectant concentration, 
the contact time required to obtain the same inacti- 
vation efficiency was reduced effectively by 
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ozone. UV light inactivates spore-forming bacteria 
and C. tropicalis more effectively than chlorine, 
aithough the intensity of UV light and the concen. 
tration of chlorine studied have similar effects on 
E. coli. Spore-forming bacteria may be the ideal 
microorganisms to evaluate the completeness of 
disinfection, but they require a contact time to 
be inactivated by lowever, when 
UV irradiation is used as the method of 
disinfection, spore-forming bacteria can be used as 
an indicator, because they are then inactivated 
under usual field conditions in contact or irradia- 
tion time. (Authors’ abstract) 
'W88-03579 


DETECTION OF CRYPTOSPORIDIUM FROM 
RONMENIS, » AND FRESHWATER ENVI- 


Arizona U: T Dept. of Microbiology. 
iniv., Tucson. 
J. B. Rose, A. Cifrino, M . S. Madore, C. P. Gerba, 


and C.R.S 
Water Science and WSTED4, Vol. 


Technology 
18, No. 10, p 233-239, 1986. 4 tab, 22 ref. 
ee *Analytical methods, *Pollutant iden- 





gradient step averaged 72-82%. Overall recovery 
efficiencies averaged = (range 25-82%), but 
diminished with low seeds. Concentrations 


Talanta TLNTA2, Vol. 34, No. 1, p 207-210, Janu- 
ary 1987. 3 fig, 4 tab, 14 ref. 


: *Analytical methods, *M 


of 
. m(VD, with detection in of 4x 10 the 
minus power . A repetitive pulsed laser, 
time discrimination and an averaging i 
were used. The optimum time discrimination was 


W88-03611 


~~ 4 He COPPER (I) COMPLEX COM- 


lytical Letters AN. 
537-552, 1987. 2 fig, 3 tab, 12 ref. 
Descriptors: *Analytical methods, 
i ts, 


‘on andl : 
sdyng ths intece of pole trae 
of both 

of copper using reagents was 

Salles ie tae shane taglines ob 


Wae-03638 


NIWR INTERLABORATORY iy 
STUDY NO. 81/A: NITROGEN AND PHOS- 
PHOROUS ANALYSIS, EVALUATION OF RE- 


SULTS, 
National Inst. for Water Research, Pretoria (South 
Africa 
R. Smith. 


Research Report No. 398, 1981. 29 p, 6 fig, 11 tab, 
17 ref, 2 append. —_ 


Daan *Pollutant identification, *Water anal- 
ysis, Africa, Nitrogen, Nitrates, Nitrites, 
Ammonia, Phosphates. 


‘ Research Branch. 
J. F. Payne, L. L. Fancey, A. D. Rahimtula, and 
E. L. Porter. 


Comparative Biochemical and a geo al 
So al 86, No. 2, p 233-245, 1 ft 


: *Water pollution effects, *Anal 
*Pollutants, *Pollution, “Biological oxi 


A. M. Hilmy, N. A. El-Domiaty, and K. 
Wershana. 

Comparative Biochemical and Physiology (C) 

_ Vol. 86, No. 2, p 247-253, 1987. 7 fig, 30 


Rikon 


S.J. Talasi, R. Yasmeen, C. P. Reddy, and J. V. 
Ramana Rao. 


Bulletin Environmental Contamination 
Toxicology BECTAG, Vol. 39, No.1, p 63-68, July 
1987. 1 fig, 21 ref. 





Descriptors: *Bioassay, *Path of pollutants, *Lead, 
*Crab, *Organic lead, *Inorganic lead, Heavy 
metals, Bioindicators. 


exposed 
tie and lea acetate solution (Cot 0.3 pm) for 
30 days. Lead contents of various parts of the crabs 
were analyzed to determine whether shells have 
any advantage over soft tissues as indicators for 
heavy metal content. It is concluded 

that shells have no advantage over soft tissues as 
an indicator of the organism’s metal content. Be- 
= ——— — a reflected 

exposure increased exposure period, 
it is suggested that measurement of blood lead 
levels may be used as a sensitive method for deter- 
mining lead toxicity in fresh water crab. (Ray- 
PTT) 
W88-03696 
COLIPHAGES AND BACTERIA IN GROUND- 
WATER FROM TEHRAN, IRAN, 


Tehran Univ. (Iran). 


For primary bibliographic entry see Field 5B. 
W88-03698 


OXIDATIVE PATHWAY AFTER REDUCTION 

OF P-AMINOBENZENE BY PSEUDOMONAS 

Gif Uni (Japan). Dept. 
iniv. ° 

For bibliographic 

weeos7007 

GROUND WATER QUALITY MONITORING: 

THE ARKANSAS APPROACH, 

Arkansas Dept. of Pollution Control and Ecoiogy, 


k. 
For primary bibliographic entry sée Field 7B. 
W88-03757 


f Chemistry. 
entry see Field 5D. 


SOIL GAS CONTAMINANT _INVESTIGA- 
TIONS: A DYNAMIC APPROACH, 

Tracer Research Corp., Tucson, AZ. 

For primary bibliographic entry see Field 7B. 
W88-03760 


p 205-209, 1987. 3 fig, 3 


Im, and H. 
Agee a AQUAAA, No. 


fn saga ere err methods, 0 pple iden- 

*Acridine *Drinking . water, 
SBacteris, Genpative dole studies, Metabolism, Plate 
counts, Water analysis. 


Acridine orange direct counts were compared with 
plate counts in 234 drinking water samples. Plate 
counts were obtained on two different media (R2A 
Gat geuteolign eb oakomage Sncesasiagl bonteols 
pr -orange 
were recorded. The correlation coefficients found 
were low (0.35-0.57) for all the tested combina- 
— with the standard devi- 
athe Gay disereh te chcamh dapeuntian berweny 
the AODC and plate counts obtained on the R2A 
medium. It was shown that the total AODC re- 
mained constant over a 14-day period, when sam- 
ples were fixed with 2% formaldehyde and stored 
at 4 C. Unfixed samples stored at 4 C showed a 
remarkable potential of growth, and the develop- 
ment in plate counts during the holding experiment 
bee ens dormant bacteria. It 
is proposed that the proportion of red-orange fluo- 
rescing cells represents the metabolically most 
active bacteria. (Author’s abstract) 
W88-03765 


ASSESSMENT OF CHLORINATED PESTI- 
CIDES IN THE MAJOR SURFACE WATER RE- 
SOURCES OF THE ORANGE FREE STATE 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


DURING THE PERIOD SEPTEMBER 1984 TO 
SEPTEMBER 1985, 

Ato Inst. for Water Research, Pretoria (South 
A. J. Hassett, P. T. Viljoen, and J. J. E. 


Water S. WASADY, Vol. 13, No. 3, p 133-136, 
July 1987. 4 fig, 5 tab, 12 ref. 


erg — sa hay _*Pollutant identification, 

Mag ye cra compounds, 
*Orange tee Se State, deesthe are Atrazine, 
Water pollution sources, Seasonal variation, Chro- 
matography. 


September 1984 to ber 
_ 19 monthly samples were taken 
water resources in the Orange 
Fee Sa ( Site OFS), Anis yen 
were by gas c 
phy, electron capture detection. Sales figures for 
the more commonly Recedlbes~ pare Fp. cenr 
were obtained for the years 1982 to 19 as back- 
information. Analytical results indicate 
maximum values of Atrazine in surface waters 
is ap aian sae and north-western OFS as well as a 
eS cna dined ee Contamina- 
Oe ee eee oe et 
ary. Concentrations less than 0.8 
ee ee ee 


samples but only during the Bes age alle to 
March. Endrin was 


bibliographic orb see Field 2K. 
W8e03778. 


WINTER STUDY OF AIR, CLOUD AND PRE- 
CIPITATION CHEMISTRY IN ONTARIO, 
CANADA, 

— Environment Service, Downsview 


tario). 
Cr primary bibliographic entry see Field 2B. 
'W88-03779 


BACKGROUND LEVELS OF AIR AND PRE- 
CIPITATION QUALITY IN EUROPE, 
Institute for Atmospheric Physics, Budapest (Hun- 


). 
For primary bibliographic entry see Field 2B. 
W88-03780 


ANAL’ 

R. A. Nadkarni, and J. M. Brewer: 

American Laboratory ALBYBL, Vol. 19, No. ad 
50, 52, 54, 56-59, February 1987. 7 fig, 6 tab, 20 


me Fane a eaen rg Mar *En- 
ca aia, *Industrial wastes, * 


eee 


ANALYSE OF IC IN ENVIRONMENTAL 


alecsatens 


ee ee ae a 
cessfully to conventional wet chemical 
methods of analyses of not only i ic but also 
organic acids. The procedure has used to 
ee en ae ane oe one 
ple, oxalic, citric, tartaric, pyruvic, lactic, acetic 

and at ppm levels in aqueous streams. In the deter- 
mination of or, acids, 0.01 m HCl is used as an 
eluant. F po a this 

by converting it first to 

of ethanolamine in ‘aveenais ia Geer: 
mined by mobile phase ion chromatography- a 
variation of the ion chroma’ procedure 
Replacing a conventional conductivity detector 
with an electrochemical 


ion chro: hy can be extended to include 
the analysis o cyanide, sulfide, bromide and phen- 
ols. This method is superior to conventional wet 
chemical procedures. It is also faster, more sensi- 
tive and capable of producing precisions of the 
order of + or - 2% relative standard deviation. 


(Ray-PTT) 
W88-03819 


APPLICATION OF ROBOTICS TO SAMPLE 
PREPARATION FOR ICP ANALYSIS, 

E. Pruszkowski, D. A. Yates, and M. L. Salit. 
American Laboratory ALBYBL, Vol. 19, No. 3, p 
90, 92, 94, 96, March 1987. 3 fig, 3 tab, 1 teh 


: *Robotics, *Sample preparation, *Au- 
tomation, *Spectroscopy, *Water analysis, *Chem- 
ical analysis, *Plasma spectroscopy, Inductively 
couples plasma spectroscopy, Laboratory equip- 
ment, Computers. 


Inductively oy coals plasma spectroscopy in con- 
an au and a data acquisi- 
se ote petted ay rge number of samples 
rapidly without human i However, an 
important part of analysis, namely sample prepara- 
dom ith ip uauiily done squnntiiy. Toes tes emai 
preparation step really becomes the slowest and 
most tedious step in the analytical protocol. A 
robot-ICP system was devised to automate the 





tained by robot-ICP system matched very well 
with those of NBS. The interaction between the 
ee a eee ee 
mands embedded within the spectrometer and 
robot software. The automated system was pro- 
grammed to follow the EPA procedure for water 
sample preparation exactly with two minor alter- 
nations: (1) a smaller amount of sample was used, 
ee. Ge eee 


IBM PC microcomputor has a 640 K memory and 
is equipped with up to ten RS-232C communica- 
tion ports. (Ray-PTT) 

W88-03820 


FLOW INJECTION SPECTROPHOTOMETRIC 
DETERMINATION OF ALUMINUM IN NATU- 
RAL WATER USING ERIOCHROME CYAN- 
INE R AND CATIONIC SURFACTANTS, 

Norsk Inst. for Skogforskning, Aas. 


O. Royest. 
Analytical Chemistry ANCHAM, bat 59, No. 6, 
p 899-903, March 1987. 7 fig, 2 tab, 18 


ome *Flow injection analysis, *Water anal- 
‘Chemical analysis, *Spectrophotometric 
pe a *Aluminum. 


num and cerium cause strong interference. The 
interference from iron can be masked he hydroxy- 
lammonium _chloride/1,10-phenathroline. _Dis- 
solved organic carbon up to 20 mg/I can be toler- 
ated. Interferences from organic acids, such as 
humic, oxalic, citric etc., are less at pH 7.5 than at 
6.1. The detection limit is 1 microgram/L alumi- 
num and calibration graphs are linear up to 0.8 or 4 
mg/L (injection loop 200 or 10 microliter, respec- 
tively). Good es game (relative standard de- 
viation 0.7% at 1 mg/L) and high sample through- 
put (120/hr) were achieved. (Ra: PTT) 
W88-03823 
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QUANTITATION OF TOXAPHENE IN ENVI- 
RONMENTAL SAMPLES USING NEGATIVE 

ION CHEMICAL IONIZATION MASS SPEC- 

TROMETRY, 

Indiana Univ. at Pee. School of Public 

and Environmental Affairs. 

yoda pee hee pert gh ee ag 3 


ee NCHAM, Vol. 59, No. 6, 
p 913-917, March 1987. 3 fig, 5 tab, 27 ref. 


a “Negative ion chemical ionization 
mass spectrometry, *Chemical analysis, *Mass 

ee rinloge *Toxaphene, *Selected ion monitor- 
pesticide, Fish, Tissue analysis. 


— peng le Epc nge Pe os 
yy mass spectrometry using negative 
eneen ies 00 carers t lous fit exch of 
the toxaphene mixture 
having 6 to 10 c! atoms to the 
MC) the (MCC) fn usters ( 
ratio of 340, 341, 342, 343, 395, 377, 411, 413, 449) 
are monitored. ‘Additional ions are monitored to 


correct for interferences from chlorinated pesti- 
cides ( cides (man/charge ratio off 336, 338, 371, 373, 376, 
is done relati 


from i 
Hewlett-Packard 5985B gc-Ms system i 
with a 30m 0.25 mm DB fused silica cepilary 
column with helium as carrier was used for these 
analyses. (Ray-PTT) 

W88-03824 


MICROWAVE DIGESTION TECHNIQUES IN 
THE SEQUENTIAL EXTRACTION OF CALCI- 
UM, IRON, CHROMIUM, 

LEAD AND ZINC IN SEDIMENTS, 

University of Southern Colorado, Pueblo. Dept. of 


Chemistry. 
K. I. Mahan, T. wage redgg L. Garza, R. M. 


Martinez, and G. 
Anal , Vol. 59, No. 7, 


ce 
938- il 1987. 20 fig. 3 tab, 15 ref, Notional 
Sean of! ealth DRR contract No. RR08197. 


Descriptors: *Microwave digestion, * 
extraction, *Chemical anal: *Heavy metals, 
*Sediments, *Extraction res, *Calcium, *Iron, 
*Chromium, *Manganese, *Lead, *Zinc 


The conventional procedure for 
heavy metals in sediments consists of the sequen: 





METHOD FOR DETERMINATION OF 
a OF HYDROGEN PEROXIDE IN 


RAINWATER, 
Argonne National Lab., IL. Chemical Technology 


Div. 

pe eT Te ANCHAM, Vol. 59, No. 7 
fe) , > 

p 995-999, ert sab 


D. Stuart. 
Lette ANALBP Vol. 20, oo 3, 
403-425, March 1987. 5 fig, 2 tab, 22 ref. USG: 
Grant No. 14-08-0001-g-832. 


ane lg utilizing an inexpensi' 
Soe dan outiees "he tor 
Soe ais Sig & dees Boe coeeage cod purging 


comfal anelyels ‘dirty’ landfill leachates and 


operation. | the suc- 
septic 
waeossea 


IDENTIFICATION OF TRACE ORGANIC CON- 
TAMINANTS IN INORGANIC WATER TREAT- 
MENT CHEMICALS BY GAS CHROMATOG- 
RAPHY-MASS SPECTRO! 
Waterloo Univ. wT gs 
T. S. Thompson, and F. 

OCRAM, Vol. 388, 


Journal of Chromaiograpty y J 
No. 2, p 351-363. Feb. 13, 1987. 2 fig, 8 tab, 15 ref. 


: *Pollutant identification, *Drinking 
water, *Water tseaeaelt t chemicals, *Water pollu- 


most 
W88-03838 


APPLICATION OF LIQUID CHROMATOGRA- 

PHY WITH ELECTROCHEMICAL DETEC- 

TION TO by ANALYSIS OF OIL SHALE 

PROCESS W. 

Cluagpevesits Scientific and Industrial Research 
we (Australia). Div. of 


G. EB. 


Batley. 
Journal of Chromatography JOCRAM, Vol. 389, 
pg 2, p 409-416. March 13, 1987. py Rey 17 


Descriptors: *Oil shale process waters, *Industrial 
wastewater, ‘*Pollutant identification, *Liquid 
— y, “Electrochemical detection, 


Analysis of oil shale process water is very compli- 

cated because a large number of organic com- 

pounds are present in varying quantities from 

per-billion to concentrations. Analysis 
y-mass 


and pyrrolidine and their derivatives. 
yPTT) 
W88-03839 


AMPICILLIN-DEXTRIN AGAR MEDIUM FOR 

THE ENUMERATION OF AEROMONAS SPE- 

TON, IN WATER BY MEMBRANE FILTRA- 

Rijisinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

= H. Havelaar, M. During, and J. F. M. 


Journal of oto Mann gy JABAA4, Vol. 
62, No. 3, 287, March “1987. 7 tab, 32 ref. 





vibriostatic agent 0/129 is added at 50 mg/L. 


Wab-03840 


WASTEWATER ANALYSIS WITH ROBOTICS 
AND GAS CHROMATOGRAPHY, 
Mobay Corp., New Martinsville, WV. Environ- 
Fg yh wn anal ge 

ee en ee SO 
Journal of Science JCHSBZ, 
ee No. 5, p 206-: y 1987. 2 fig. 2 eb 


iAlpo is Oh, tha toliite atteedgace Of eunyenpeo- 
bic taxa reaches a maximum. In this case, taxa 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


identification Of Pollutants—Group 5A 


bn a INDICES IN ACUTE 


om ery Contamination and 
ae , Vol. 16, No. 1, p 35-37, 
987. 1 fig, 2 tab, 13 ref. 


: *Mixture Toxicity Indices, *Toxicity, 
models, Response surface equa- 


Grant No. 2-119-12~0. 
‘Asiatic clams, *Water 


- tt 
et 
ii 


Chemistry ANCHAM, Vol. 59, No. 8, 
p 1129-1133, April 1987. 3 fig, 2 tab, 27 ref. 


A simple, rapid, sensitive, and selective method f 
the simultaneous determination of gallium and zinc 


carried 
Gat at pli 47 in aqueous ethancl mediom (52% v/ 
v of ethanol). The use of second-derivative syn- 


rs) permits the 
Gadhenaten Getevaiatine af jum and zinc in 
the concentration intervals of 2-40 and 20-1500 

‘ml, ee per ray The effect of interfer- 
ences was studied and the tolerance limits causing 
a deviation of < + or - 5% are tabulated. The 





the 
results obtained by atomic (Author’s 
; Po cert 
'W88-03882 


RECOVERY STUDIES OF VOLATILE ORGAN- 
ICS IN SEDIMENTS USING PURGE/TRAP 
METHODS, 
—— Univ., Ann Arbor. Dept. of Environ- 
and Industrial Health. 
M.J. Charles, and M. S. Simmons. 
Vol. 59, No. 4, 


Analytical ANCHAM, 
p 1217-1221, April 1987. 3 fig, 5 tab, 35 ref. 


*Volatile organics, *Sediments, 
*Chlorinated hydrocarbons, 
Chloroform, Trichloroethy- 


Low oe weight volatile eager per hydro- 


INFL F STRIP MINING ON THE 
HYDROLOGIC ENVIRONMENT OF PARTS 
sa. BEAVER CREEK BASIN, KENTUCKY, 


Geological Survey, Richmond, VA. Water Re- 
sources Div. 

R. A. Krieger. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Professional Paper 427-D, 1985. 
63 p, 33 ill, 36 tab, 11 ref. 


, 


Descriptors: *Acid mine drainage, *Kentucky, 
Aquatic life, ) mine wastes, Sediment dis- 
Water Loads - rn a 
ydrology, Environment ects, Appalach- 

ia, Cumberland River Basin. 


The Beaver Creek study includes 29 years of meas- 
urements of the effects of strip mining on the 
hydrologic and ecologic systems of a small stream 

basin in mountainous eastern Kentucky. This 


aaaen. At Acid mine drainage, 
more slowly. At the 29th year, 
Seeds Guus car tl Choma saat elioned 
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area. Acid water in Beaver Creek is the most 
important and lasting problem. (USGS) 
W88-03906 


TREATMENT PLANT OPERATION 

MANUAL FOR OPERATORS, 

Dept. of Public Health, Lansing. Section 
of Water Supply. 
For —— bibliographic entry see Field 5F. 
W88-0398 


TESTING FOR GROUNDWATER CONTAMI- 
NATION AT HAZARDOUS WASTE SITES, 
Environmental —— Agency, Washington, 
DC. Office of ay Roheny 


& 

Journal of Chromaiogrphi Science ——_ 
bees 25, No. 8, p 328-337, August 1987. 1 fig, 5 

5 ref. 


Descriptors: *Environmental Protection Agency, 
*Groundwater ity, *Water lution control, 
Regulations, 


CHROMATOGRAPHIC MONITORING METH- 
ODS FOR ORGANIC CONTAMINANTS 
UNDER THE SAFE DRINKING WATER ACT, 
Eavironmental Protection 

.. Office of Drinking Water. 


Journal of Commons ic Science JCHSBZ, 
— No. 8, p 338- August 1987. 2 fig, 4 tab, 


eg rs: *Monitoring, ge identifica- 
tion, *Water quality control, * ‘Gas chromato; 


‘ganics, Chemical analysis, Pes- 
— Polychlorinated biphenyls, Trihalometh- 


Five volatile 1 sees ae (VOC) and six syn- 
thetic organic c’ (SOC) analytical methods 
for the determination of certain organic contami- 
nants are discussed. These methods are additions 
and improvements to methods previously devel- 
oped by the - EPA for the measurement of 
and polychiori- 

a henyl Pos) contaminants in drinking 
water. major changes are the use of smaller 
sample volumes in some analyses and the increased 
use of capillary gas chromatographic columns. 
—— abstract) 
W88-04004 


ILID-PHASE EXTRAC- 


REVERSED-PHASE SO 
TION FOR AQUEOUS ENVIRONMENTAL 
SAMPLE 


PREPARATION IN HERBICIDE 
RESIDUE ANALYSIS, 

Auburn Univ., AL. George W. Andrews Forestry 
Science Lab 


M. J. M. Wells, and J. L. Michael. 
Journal of Chromatographic Science JCHSBZ, 
Vol. 25, No. 8, p 345- 350, 2 August 1987. 4 fig, 3 tab, 


Descriptors: *Solid-phase extraction, *Herbicides, 
*Pollutant identification, *Sample preparation, 
Chromatography, Organic compounds. 


Solid-phase extraction is an emerging chromato- 
graphic sample preparation technology. It is an 


improved alternative to traditional methods of ex- 
tracting and concentrating organic compounds 
from aqueous solutions. Successful application of 
solid-phase extraction to aqueous environmental 
samples is illustrated for the trace enrichment of 
herbicide residues. Because retention and elution 
are confounded d solid-phase extraction 
method development, it is difficult to optimize one 
before the other. A plan for are single- 
residue analytical protocols is illustrated using the 
herbicides chisctulioran, sulfmeturon methyl, and 
AC 243,997 and the a os this plan to the 
reversed-phase solid-p! extraction of trace resi- 
dues from aqueous environmental samples is dem- 
onstrated. The. plan involves controlling the fac- 
tors influencing retention | Hay solid-phase extraction 
while — is first optimized. Once elution is 
optimized, the parameters controlling retention are 
varied for optimization. The influence of pH, 
sample concentration and volume, sorbent mass, 
and solvent strength and volume on the removal of 
thrace organics from water is discussed. (Lantz- 


PTT) 
W88-04005 


FACTORS INFLUENCING CAPILLARY ANAL- 

YSES OF VOLATILE — ‘ANTS, 

ey ae) Inc., ai 
Mosesman, L. M. Sidiky, and S. D. 


pen 

Journal of Seer ye Science JCHSBZ, 
om No. 8, p 351-355, August 1987. 8 fig, 3 tab, 
9 ref. 


Descriptors: *Pollutant identification, *Capillary 
analysis, *Chemical analysis, *Volatile organics, 
Temperature, Flow rate, Measuring instruments. 


Factors influencing analyses of volatile pollutants 
by wide-bore capillary chromatography and 
purge-and-trap techniques are determined and opti- 
mized. factors include the initial column 
temperature, the carrier gas flow rate, the speed 
with which the ed act are desorbed from the 
rap, and the detector used. A carrier gas 
flow of 10 val min and an initial column tempera- 
ture of 10 C are the optimum conditions to use for 
purge-and-trap analyses of volatile — pollut- 
ants from a 0.75-mm id. V IL capillary 
column. Once all of these factors are optimized, 
volatile pollutants are readily analyzed. (Lantz- 


PTT) 
W88-04006 


DETERMINATION OF PURGEABLE HALO- 
CARBONS AND AROMATICS BY PHOTOION- 
HALL ELECTROLYTIC CON- 

CONNECTED IN 


Acurex Corp., Mountain View, CA. Environmen- 

tal Systems Div. 

Vv. Lopez-Avila, N. Heath, and A. Hu. 

Journal of Chroma‘ hic Science JCHSBZ, 

a” No. 8, p 356-363, August 1987. 2 fig, 8 tab, 
ref. 


Descriptors: ‘*Halocarbons, *Aromat com- 
pounds, *Pollutant identification, Chemical analy- 
sis, Conductivity, Measuring instruments. 


The purge-and-trap technique, combined with a 
Eric cupanes detector (PID) and a Hall electro- 
conductivity detector (EICD) connected in 
series was investigated for the determination of 46 
volatile organic compounds. Both packed and 
Sd tubular capillary columns were evaluated. 
wenty compounds arranged in nine groups coe- 
luted on the 1% SP-1000 on Carbopack B column, 
and 15 compounds arranged in five groups coelut- 
ed on the n-octane/Porosil column. 
experiments with wide-bore capillary columns in- 
dicate that either the VOCOL or the DB-624 open 
tubular capillary column can be used for the pri- 
mary analysis of Methods 8010 and 8020 com- 
pounds. However, neither column is able to com- 
pletely resolve all compoung. Twenty compounds 
arranged in eight coeluted on the VOCOL 
(diphenyl dimethy! on ysiloxane with crosslinking 
moieties, Supelco, Inc) open tubular capillary 
column and 11 compounds arranged in es waa grou 
coelute on the DB-624 aan svt phenyl di. 
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polysiloxane, J&W Scientific) open tubular 
pr column. Method pee of the pur TEE 
and-trap technique with a ae re ee I 
connected in series, as assessed from 
= at a known concentration Pepe mre 


Method accuracy ranges from 82.to 104% for 

groundwater samples. Method detection limits 

vary with each compound and range from 0.1 to 

sample, (Authorsabsiac) 
a ees teen 


ANALYSIS OF PURGEABLE ORGANICS IN 
WATER BY CAPILLARY GC, 


/PID-EICD, 
HNU Systems, Inc., Ni MA. 


pe abe No. 8, p 369-3 awe y role 1987. 7 fig, 4 tab, 


Descriptors: *Or; —— compounds, -*Water analy- 
sis, *Pollutant tification, *Gas chromatogra- 
omy, *Photoionization, Measuring instruments, 
Chemical analysis, Groundwater quality, Ground- 
water pollution, Aromatic compounds, Alkanes. 


Some aspects involved in converting US EPA 
Methods 601 and 602 to the use of capillary col- 
umns instead of packed columns are discussed. The 
conversion optimizes the methods so that a pho- 
toionization detector (PID) and an electrolytic 
conductivity detector (EICD) can be run in series. 
Also ge egg a om pooner of geass -tegeg 
permit the lysis of aromatics in 
taminated groundwater samples that contain signif- 
icant quantities of alkanes. The substitution of a 
530-micrometer fused-silica capillary column for a 
packed column results in pa gro in resolu- 
tion, sensitivity, speed of analysis, and 
(Author’s abstract) 

W88-04008 


TION ANALYSIS OF TITRATION DATA, 
Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

J. J. Bisogni, and T. E. Barnard. 

Water Research WATRAG, Vol. 21, No. 10, p 
1207-1216, October 1987. 8 fig, 4 tab, 15 ref. 


Descriptors: *Water analysis, *Weak acids, *Acid 
rain, *Aqueous solutions, *Gran function, *Titra- 
tion, *Acidity, Chemical analysis, Mathematical 
studies, Model studies, Carbon dioxide. 


The separation of acidity of aqueous samples into 
strong and weak acid ping weeny by ordinary 
Gran functions analysis has been shown to give 
erroneous results. A numerical method is presented 
which fits titration data to a multi-monoprotic 
weak acid model. The method accumulates weak 
acids by a series of monoprotic dissocia- 
tion constants. major attributes of the model- 
ing approach presented here are: (1) no assump- 
tions concerning the initial amount of strong acid, 
nor number and relative concentrations of weak 
acids are required; and (2) the method accommo- 
dates the problem of CO2 contamination in 

base titrant and accounts for its effects on titration 


PHOSPHATE EXCHANGE CHARACTERIS- 
TICS OF WET AND DRIED SEDIMENT SAM- 
PLES FROM A HYPERTROPHIC RESER- 
VOIR: IMPLICATIONS FOR THE MEASURE- 
MENTS OF SEDIMENT PHOSPHORUS 
STATUS, 

National Inst. for Water Research, Pretoria (South 
Africa). 


A. J. Twinch. 
Water Research WATRAG, Vol. 21, No. 10, p 
1225-1230, October 1987. 3 fig, 1 tab, 19 ref. 


Descriptors: *Phosphates, *Sediments, *Chemical 
analysis, *Reservoirs, *Hartbeespoort Dam, *Hy- 





and R. A. Deininger. 
Water Research WA G, Vol. 21, No. 10, p 
1259-1264, October 1987. 5 fig, 1 tab, 9 ref. 


Dee ee aeare, Se 
cators, *Toxicity, *Monitoring, Water quality con- 


lysis, Statistical analysis, Dye 
tracers, Bioassays, Rhodamine WT, Lethal limits, 


Frequent toxicant analyses are essential for good 
quality data in long-term continuous-flow tests. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


identification Of Poliutants—Group 5A 


Water Research WATRAG, Vol. 21, No. 10, p 
1287-1292, October 1987. 5 tab, 31 ref. 


Descriptors: *Path of pollutants, *Pollutant identi- 
ficat *Cadmi pe gee mugger 


i : *Water analysis, *Nitrates, *Pollutant 
identifeation, *Chemical analysis, Monitoring, Ti- 
tanium, Ammonia. 


A procedure is described for the determination of 
nitrate in water at concentrations between 0.02 and 
beni oF dg Nitrate is converted to ammonia 
by ine reduction with TiCl3 in gas tight reac- 
calculated by difference. The procedure is simple, 
inexpensive, and suitable for routine analysis of 
samples as small igni 
interferences and 


ENVIRONMENTAL CONTAMINATION BY 
POLYCHLORINATED DIBENZ0O-P-DIOXINS 
AND DIBENZOFURANS ASSOCIATED WITH 
PULP AND PAPER MILL DISCHARGE, 
Environmental Research Lab.-Duluth, MN. 

For primary bibliographic entry see Field 5B. 
W88-04078 


SURVIVAL OF CANDIDA 
TROPICAL MARINE AND FRESH WATERS, 
Puerto Rico Univ., Rio Piedras. Microbial Ecolo- 


gy Lab. 
For primary bibliographic entry see Field 5B. 
W88-04082 


BENZTHIAZOLES IN ESTUARINE SEDI- 
MENTS AS INDICATORS OF STREET 
RUNOFF, 

Lawrence Livermore National Lab., CA. Environ- 
mental Sciences Div. 

For primary bibliographic entry see Field 5B. 
'W88-04095 


AS BIOINDICATORS OF PCB POL- 

LUTION: A CASE STUDY ON UPTAKE AND 

OF PCB ISOMERS AND CON- 

GENERS IN GREEN-LIPPED MUSSELS 

(PERNA VIRIDIS) IN HONG KONG WATERS, 

Ehime Univ., Matsuyama (Japan). Dept. of Envi- 
it Conservation. 


i tal Pollution (Seri ) 
Vol. 47, po SF sh en 1987. 10 fig, 3 tab, 49 ref. 
“ae of ~~ 


Ministry jucation, Culture of 
Japan Grant 60030060. 

: *Bioindicators, *Polychlorinated bi- 

phenyls, *Mussels, *Fate of pollutants, *Water 

ity, *Path of pollutants, Pollutant identifica- 


investigating aquatic pollu- 
abstract) 


TWO ENZYME IMMUNOASSAYS TO SCREEN 
FOR 2,4-DICHLOROPHENOXYACETIC ACID 
IN WATER, 

North Dakota State Univ., Fargo. Dept. of Bio- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—identification Of Pollutants 


’ 874-878, Septem- 
ber/October 1987. 3 fig, 1 tab, 17 ref. 


*Pollutant identification, *Immunoas- 
say, ce edhemaaih ona ysis, *2 eee 
tic acid, *Assay, ~ ro liing Enzymes, Herbicides, 
Groundwater, Municipal water, Rivers, Monitor- 
ing, Detection limits. 

Two ~ yg ~ enzyme immunoassays were de- 
measure 2,4-dichlorophenoxyacetic 
wid 4D), ease two sets of structurally distinct 
meng yme ligands. The 2,4-D 
rnethyl-4-chlorophenoxyacetc acid, gave 
responses with whereas 
henoxy herbicides cross-reacted differently. 
A, the aromatic of 2,4-D was 

the carrier protein and | 

in method B, 


le C18-extraction columns, was used, 
= limit of sensitivity was 5 micrograms/liter. 
A was the more sensitive of the two 
motets wet a: tate of Uosantion oF Mi eilemes 
iter without the concentration step. (Au- 

's abstract) 
W88-04135 


California Univ., Los Angeles. Inst. of Geophysics 
and Physics. 
H. Sak ae and I. R. lan. 
ath Environment ATENBP, Vol. 21, No. 
TEL, 1-1798, ae eS 39 ref. 
A Agreement CR-807864-02-0 
struments, “Pollutant identi 


; “Hydrogen peroxide, *Measuring in- 

*Comparison 

— *Cold trap method, *Impinger Bubbling 

ian, Hydrocarbons, Aromatic 
method “A pl Organic compounds. 


omens H202 was collected by a cold trap 
dry ice-acetone slush as the refriger- 
ant. ‘The air was drawn by a pump into a glass gas 


trap immersed ice-acetone slush in a 
dewar flask at a flow rate of 2.5 liters/minute for 2 
hours. Collection efficiency was >99% and negli- 
gible interferences on SO2 or organic matter 
with the collected H202 in the trap were ob- 
served. This method was compared with the air 
impinger bubbling method previously described. 
The measured total peroxide (H202 + organic 
xide) values in a series of air samples collected 
the impinger pag i ae (0.06 - 3.7 ppb) 
were always yay those obtained by the 
). Laboratory 

erence in values 


phase geneeiion of H202 and organic 
peroxide in the impinger solution by a reaction of 
atmospheric O3 with olefinic and aromatic com- 
pounds. If these O3-organic compound reactions 
which occur in the impinger also occur in aqueous 
droplets in the atmosphere, the process could be 
very important for aqueous phase generation of 
H202 in clouds and rainwater. (Author’s abstract) 
wood.043 23 
'W88-04139 


AUTOMATIC RAIN GAUGE FOR CONTINU- 
TIME DETERMINATION OF 

RAINWATER CHEMISTRY, 

Central Electricity Generating Board, Leather- 

=. (England). Central Electricity Research 


For pri bibliographic entry see Field 7B. 
Wae-04i41- 


METALS IN CRAYFISH FROM NEUTRAL- 
ACIDIC AND NON-ACIDIC LAKES, 


vente Univ., Sudbury (Ontario). Dept. of Bi- 
olog: 

For} Primary bibliographic entry see Field 5B. 
W88-04 


TRI-N-BUTYLTIN IN SALMON . 


TOG! 
National Marine Fisheries Service, Auke Bay, AK. 
Auke Bay Lab. 
J. W. Short. 
Bulletin of Environmental Contamination 
Toxicology BECTA6, Vol. 39, No. 3, p 412-416, 
September 1987. 2 tab, 8 ref. 


Descriptors: *Tri-n-butyltin, *Tin, *Pollutant iden- 
tification, *Gas c hy, *Salmon, 
*Chemical analysis, Fish, Seomtiog. instruments, 
Bioaccumulation, Tissue analysis, Comparison 


Two methods of chemical analysis to determine 
the concentration of trin-butyltin (T CTBT), frequent- 
ly found as an active ingredient in anti-foulant 
ea po compared; one method is 
ior the compound, the other is not. Salmon 
previous study on TBT ex were selected for 
analysis. Of these fish, 1 salmon 
reared in sea pens treated with TBT anti-foulants, 
5 were chinook salmon not exposed to TBT, and 
13 were various types of adult salmon of that were 
advertised as ) regen of aquaculture and were 
urchased in markets in northwestern USA. 
lexane extracts of the fish tissue were analyzed by 


by gas chromatography, reduction of TBT to me- 
tallic tin by a ne flame, and atomic 
ee eon determination of 
the vapo tin. All of the salmon reared in TBT- 
treated pens, but none from the untreated pens, 


ying log samp Taongiee 99 ey teaee more 
Critical aah ee EB cod-PTT) 
W88-04149 


IDENTIFICATION OF OIL SPILLS IN HAR- 
ON BY MEANS OF PATTERN RECOGNI- 
Katholieke Univ. Nijmegen (Netherlands). Inst. for 
Theoretical Physics. 

For primary bibliographic entry see Field 5B. 
W88-04164 


X-RAY FLUORESCENCE DETERMINATION 
OF PRE-EXTRACTED ALUMINIUM AND 
GALLIUM IN WASTE-WATERS, 
Kazakhskii Gosudarstvennyi Univ., Alma-Ata 
(USSR). Faculty of Chemistry. 

A. I. Zebreva, L. M. Philippova, N. N. Andreeva, 


ond N. V. Ivanova. 
Analytica Chimica Acta ACACAM, Vol. 195, p 
357-361, April 15, 1987. 3 fig, 3 tab, 7 ref. 


Descriptors: *Pollutant identification, *Aluminum, 
*Gallium, *X-ray fluorescence, *Fatty acids, 
Wastewater, Extraction procedures, Hydrogen ion 
concentration, Metal extraction, Phosphorus com- 
pounds, Chemical analysis. 


The extraction of aluminum and gallium into a 
molten commercial C17-C20 fatty acid mixture 
without and with addition of di-2-ethoxyhexyl- 
phosphoric acid (DEHP) is described. The effects 
of temperature, anionic composition of the aqueous 
phase, concentrations of metals and reagents, phase 
contact times and phase volume ratios were exam- 
ined. Almost quantitative extraction is achieved 
within 3 minutes at about pH 1 with 0.15-0.6 mol/ 


liter DEHP in the fatty acid mixture for organic/ 
aqueous phase ratios of 1:5-1:100. The use of the 
por re a yaad st ype, bow gel yoga | 
ration and prevented any hydrolysis of the metal 
ions. The solidified melts had smooth surfaces and 
are, therefore, suitable for x-ray fluorescence spec- 
trophotometry. The method allows selective meas- 
urement of aluminum and ium i 

of iron, titanium, lead, uth, scandium and 
lanthanides which are partly extracted into. the 
melt; copper, zinc, cadmium, calcium, magnesium, 
strontium and beryllium were not extracted under 
the above conditions. The method is appropriate 
for wastewaters. (Wood-PTT) 

W88-04165 


EFFECT OF CHEMICAL COMPOSITION OF 
WATER ON HENRY’S LAW CONSTANT, 
Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

C. Yurteri, D. F. Ryan, J. J. Callow, and M. D. 
Gurol. 


Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. il, p 950-956, November 
1987, 2 fi, 8 tab, 21 ref. 'EPA Contract No. R- 


Descriptors: *Henry’s Law, *Chemical analysis, 
*Pollutant identification, Organic compounds, Tol. 
uene, Trichloroethylene, Humic matter. 


concentration of the organic solute; ionic strength; 
presence of surfactants; presence of humic materi- 
al. Additional experiments in pure and natural 

les were carried out to i 
observed ects. H constants for 13 other i 
paar ey (such as methylene chlori 


sis, Leachates, Metals, Water quality. 


Composited ash samples from four mu- 
nicipal waste incinerators were leached dis- 
tilled water and municipal waste leachate to deter- 
mine the concentrations of toxic metals in the 


leached 
with water were considerably less than those’ in 
using municipal waste leachate as the 


tracted higher 
tions of toxic metals. (Author’s abstract) 
W88-04201 





MODELING OF MIREX LOADINGS TO THE 
BOTTOM SEDIMENTS OF LAKE ONTARIO 
WITHIN THE NIAGARA RIVER PLUME, 

Canada Centre for Inland Waters, Burlington (On- 


tario). 
For primary bibliographic entry see Field 5B. 
wse042004 


DISTRIBUTION AND CHARACTERIZATION 
OF PCBS IN LAKE + omg ed ym = 

Wisconsin Univ.-Madison. W: Chemistry Pro- 
> primary bibli hic entry see Field 5B. 
W88-04205 a5 


TRACE CONTAMINANT STATUS OF HAMIL- 
HARBO 


bd 
tario Ministry of the Environment, Toronto. 
Water Resources Branch. 


J. Poulton. 
pat. of Great Lakes Research JGLRDE, Vol. 
13, No. 2, p 193-201, 1987. 3 fig, 7 tab, 23 ref. 


identification, "Flam pollution sources, *Pollutant 
identi *Hamilton Harbor, *Chemical anal- 

ysis, Heavy metals, Copper, Dissolved oxygen, 
iron, Polychlorinated biphenyls, Sediment con- 
tamination, Hydrocarbons, Chlorinated 
pounds, Organic compounds, Niagara River. 


Water and sediment samples collected from Hamil- 
ton Harbor in 1982 were analyzed for heavy metals 
and trace organic contaminants to obtain an im- 
proved —s of the concentrations of these 
substances and the frequency of violation of guide- 
lines and objectives. In the harbor water, copper 
exceeded objectives two-thirds of the time, while 
other metals exceeded objectives less frequently. 
Higher concentrations were found in the southeast 
part of the harbor near the major industrial and 
municipal discharges. As a result of mildly reduc- 
ing conditions at the sediment-water interface, 
higher concentrations of manganese were found in 
bottom waters during late summer; however, input 
of dissolved oxygen from Lake Ontario prevented 
highly red conditions that would have al- 
lowed iron release from the sediments. PCBs and 
BHCs are found in both the water and sediments, 
with the distribution of a rp san suggesting that 
no local source exists for this compound. Loadings 
of heavy metals and organic compounds from 
Hamilton Harbor to Lake Ontario are small, com- 
pared with either the Niagara River or atmospher- 
ic sources. (Author’s abstract) 

W88-04221 


com- 


RESTORATION OF HEAVILY POLLUTED 
BRANCHES OF THE SHATT AL-ARAB RIVER, 


IRAQ, 

Basrah Univ. . Marine Science Centre. 

For primary bibliographic entry see Field 5G. 
W88-04258 


SPECIATION OF ALUMINUM IN AN ACIDIC 
MOUNTAIN STREAM, 
Lg Univ., PA. Graduate School of Public 


J. R. Miller, and J. B. Andelman. 

Water Research WATRAG, Vol. 21, No. 8, p 999- 
1005, August 1987. 6 fig, 4 tab, 25 ref. EPA Con- 
tract No. CR-811173. 


Descriptors: *Acid rain, *Path of pollutants, 
*Water chemistry, *Aluminum, *Acidic water, 
Yar sor ge Streams, Pollutant identification, 

Chemical analysis, Hydrogen ion concentration, 
Resins, Humic matter. 


a chelating resin a practical method was 
pom eloped for speciating aluminum in those oligo- 
trophic a wees eee © acid rain. The four 

y defined were rapidly ex- 
oie ee and small polymeric ca- 
tour charged species), mscduasie fast ex- 
changeable (principally inorganically sonmens 
species), slowly exchangeable (princi ke or 
cally complexed species), and nonexc eable or 
inert aluminum (strong alumino-organic Ccceaioe: 
es, colloidal, or crystalline forms). Applying the 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


procedure to unfiltered samples collected from a 
spam ape, where pws frp 
upstream — w pH was low, were 4 
in the downstream a ae sept ene hid 

samples, where H was higher 

fast exchangeable, slowly ex- 

chulipetia, sat - d inert aluminum species were the 
major ones. Two princi forms of particulate 
pan Birmgethly: Bi emee —F tified and determined: that 
which dissolves and is taken up by the resin (prin- 
cipally inorganic) and that which remains relative- 
ly inert (principally associated with humic material 
—, a organic matter). (Author’s abstract) 


DESIGN OF AN INDEX OF WATER QUALITY, 
Auburn Univ., AL. Dept. of Accounting and Fi- 


nance. 
For pri bibliographic entry see Field 5G. 
was-baze4 


ION-CHROMATOGRAPHY IN THE ROUTINE 
ENVIRONMEN: 


F.R.). 
= aan Behnert, and A. 
ZACFAU, Vol. 327, No. 7, p 698- O Faly 1987.5 
ee 


Descriptors: 


~~. *Chlorides, 
*Pollutant _ identifications, 


Single Column Ion Senay (SCIC) using 
ity detection wi it a suppressor 
column is introduced. are described 
for samples with a greater than 1000-fold differ- 
ee eee eee. Cane 
pray ve ydrolyzing process is 
also descril On the af numerous nvesign 
tions of surface waters from the 
could be 


DETERMINATION OF N-PESTICIDES IN 
NATURAL WA 

ESWE-Inst. fuer Wasserforschung und Wasser- 
5 a G.m.b.H., Weisbaden (Germany, 
U. Oehmichen, F. Karrenbrock, and K. Haberer. 
Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 327, No. 7, p 715-719, July 1987. 2 
fig, 7 tab, 17 ref. 


Descriptors: *Analytical methods, *Pollutant iden- 
tification, *Chromatography, *Drinking water, 
*Pesticides, Gas apaemate, Nitrogen com- 
pounds, Detection limits, Reproducibility, Precon- 
centration, Regulations. 


Using RP-C18 material in cartridges to preconcen- 
trate natural water samples, a number of important 
can 


repoducibility is achieved for. preconcentration of 
compounds from water samples with both low and 
high organic loads. The use of HPLC with diode- 
array detection proved to be less useful for natural 
water samples GC. Preconcentration should 
be a first step in simple monitoring of these water 
constituents, especialy since routine surveys may 
be required in future. (Airone-PTT) 
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W88-04324 


EXPERIMENTAL INVESTIGATIONS ON THE 

THIN-LAYER CHROMATOGRAPHIC DETER- 

MINATION OF METHOXYCHLOR IN 

WATERS (EXPERIMENTELLE UNTERSU- 

CHUNGEN ZUR DUENNSCHICHT-CHROMA- 
TOGRAPHISCHEN BESTIMMUNG VON 

METHOXYCHLOR IN WAESSERN), 

H. Thielemann. 

Fresenius’ Zeitschrift fuer Analytische Chemie 

ZACFAU, Vol. 327, Vol. 7, p 720-721, July 1987. 


rs: *Thin layer chr hy, —_ 
: *Methoxychlor, *Analyti 
*Pollutant identification, Separation rm 
Water analysis, Wastewater analysis, Agricultural 
chemicals, Agriculture, Chemical analysis. 


Thin layer chromatographic analysis of water sam- 
ples for Methoxychlor content can be performed 


? 


remove interfering species (dyes, oils, etc). A spe- 
cific procedure for distinguishing between Meth- 
oxychlor and Dicofolin, is included. Qualitative, 
semi-quantitative, and quantitative 

of Methoxychlor is described. (Airone-PTT) 
W88-04325 


DAILY INTAKE OF U-234, -235, -238, TH-228, - 
230, -232, AND RA-226, -228 BY NEW YORK 
CITY RESIDENTS, 


Department of Energy, New York. Environmental 
Measurements Lab. 

For primary bibliographic entry see Field 5B. 
W88-04326 


peo = eget DETERMINATION OF 
SELECTED U- AND TH-SERIES RADIONU- 
CLIDES IN BIOLOGICAL S. 

National Water Research Inst., Burlington (Ontar- 
io). Environmental Contaminants Div. 

S. R. Joshi. 

Health Physics HLTPAO, Vol. 53, No. 4, p 417- 
420, October 1987. 1 fig, 1 tab, 11 ref. 


Descriptors: *Pollutant identification, *Analytical 
*Emission 


ation, Radioisotopes, Pike, Fish, Bioaccumulation, 
Fonts. Food no mg Aquatic environment. 


Establishing the levels of U- or Th-series radionu- 
clides in fish is a common form of study which 
aims at deriving the radiation dose received by fish 
or by humans consuming contaminated fish, or at 
understandin, . the role of fish in the biogeochemi- 
cal cycling of radionuclides. Generally these meas- 
urements are carried out using wet chemical meth- 
ods which require much time, expensive chemicals 
and highly skilled staff, and which may compro- 
mise laboratory safety guidelines. Since the decay 
of several important U- and Th-series radionuclides 
or of their short-lived daughters is accompanied by 
the emission of characteristic gamma rays, the 
measurement of such emissions with a Ge planar 
detector constitutes an independent, nondestruc- 
tive approach to the assay of several such radionu- 
clides in biomaterials and is the subject of this 
communication. The minimum detectable activity 
(MDA) values which are obtainable with our de- 
tector system generally vary between about 5 and 
10 mBgq/g dry mass for a 250 000 s count on a 15-g 
sample. MDA values vary significantly with the 
radionuclide and the sample type. Standard meth- 
ods still must remain the choice in cases where 
maximum sensitivity is required, although for 
many situations involving concentrations and 
sample sizes suitable for low-energy photon analy- 
sis, the described technique offers a very attractive 
alternative. (Airone-PTT) 

W88-04328 


ANALYSIS OF NITRATE IN ENVIRONMEN- 
TAL SAMPLES BY REVERSED-PHASE HPLC, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—identification Of Pollutants 


ria State Univ., KS. Dept. of Chemistry. 
. Schroeder. 
pee of Chromatographic Science eye 
Vol. i. > ag 9, p 405-408, September 1987. 2 fig, 4 
tab, 7 re 


Descriptors: *Chromatography, *Nitrates, *Ana- 
lytical methods, *Water lysis, Wastewater anal- 
ysis, Chemical interference, Eutrophic lakes, Or- 

Detection limits, Nitrite, Chro- 
ates, Sulfonates, Phenol, Chemical anal- 
performance, Liquid: chromatography. 


He ented pr eatin: Sears ett 
natural waters and wastewater by high-perform- 
ance liquid chromatography (HPLC) with a te- 

versed-phase octadecyl column, aqueous phos- 
paw peda ae phosphate mobile phase, 


ysis, High 


response 
mg/1. Relative deviations in the optimum 
range are consistently less than one percent. Sever- 
al potential interferences have been investigated; 
nitrite and organic chromophores are resolved 
— nitrate and do not interfere. Hexavalent chro- 
and sulfate are slight positive interferences, 
negligible at typical environmental concentrations. 
The method produces results in agreement with 
chromotropic acid method except in 
sample from eutrophic ike for which evidence 
is presented indicating that the chromotropic acid 
is inaccurate. (Author’s abstract) 
Ws8-04331 


DETERMINATION OF TRACE METALS IN 
NATURAL WATERS AT NANOGRAM PER 
LITER LEVELS BY ELECTROTHERMAL 
ATOMIC ABSORPTION SPECTROMETRY 
AFTER EXTRACTION WITH SODIUM DIETH- 
YLDITHIOCARBAMATE, 

Jadavpur Univ., Calcutta (India). Dept. of Chemis- 
try. 

"grea CCI ROTA 
Analytica Chimica Acta ACACAM, Vol. 196, p 
23-31, May 15, 1987. 1 fig, 4 tab, 23 ref. 

Descriptors: *Pollutant identification, *Atomic ab- 
sorption methods, 
*Trace metals, 


interference, Detection 
Copper, Iron, Nickel, Lead. 


The determination of trace metals (Cd, Co, Cu, Fe, 
pile it ee me ag” Nag ne ogpid sea 





tion. The detection 
limits ace 10 "0 pg Ca, 130 og Co, 1 125 p Cu, 100 pg 
Pb. The extraction/ 


Fe, 250 pg Ne and 100 

mineralization method is free from interfer- 
ences, e.g., from trace elements at 500-fold and Na, 
K, Ca, and Mg at million-fold amounts. The proce- 
dure is successfully applied to the determination of 
the above metals in deionized water, and in river 
and sea waters. The recommended procedure 
avoids the slow and difficult back-extraction step 
with aqueous nitric acid which is sometimes neces- 
ee en ee 
wa. eee 


SENSITIVE DETERMINATION OF Fe 

OF BORON IN WATERS, 

GEOLOGICAL AND BIOLOGIAL MATERIALS 

— MASS SPECTROME- 
, 

Commission of the European Communities, Geel 

— Central Bureau for Nuclear Measure- 


NI Li <a Verbruggen, F. Hendrickx, 


and P. De Bievre. 
aah thes iss ine — se Vol. 196, p 
41-47, May 15, 1987. te 3 tab, 13 ref. 


Descriptors: ‘*Pollutant identification, *Boron, 
*Mass spectrometry, *Analytical methods, Preci- 
sion, Trace levels, Water analysis, Chemical analy- 
sis, Fertilizers, Bioaccumulation, Geochemistry. 


A method is described for determining traces of 
boron in water, fertilizers, geological and biologi- 
cal (reference) materials by yy ae mass 
peg after separation on an Amberlite 

-743 50 neta) ia ene Fe it column. 


the samples tested, 1-35 micrograms/; boron in 
‘dry’ fertilizer, biological or sample can 
be assayed with an accuracy of 5-30% (2s). In an 
International Atomic Energy Agency interlabora- 
tory program on a simulated fresh water sample, 
po Mens oe re Fg ny a lg A 
micro to the make-up value of 
25 micro N. (Author's abstract) 

W88-04333 


FLOW-INJECTION METHOD FOR THE DE- 
TERMINATION OF TRACE AMOUNTS OF 


E R.). Fechterdch” Anorganische Chemie und 
Kernchemie. 

For primary bibliographic entry see Field 7B. 
W88-04334 


SPECTROPHOTOMETRIC DETERMINATION 
OF ZINC IN COOKING SALTS, TAP AND 
MINERAL WATERS WITH PHENYLG- 
LYOXAL MONO(2-PYRIDYL)HYDRAZONE, 

Seville Univ. Applied Chemical Dept. oe Toxi- 


Pa ng L. Marques, and M.A. 
Herrado: 


r. 
Analytica Chimica Acta ACACAM, Vol. 196, p 
311-316, May 15 1987. 1 fig, 4 tab, 18 ref. 


POMPE) eae vari mono(2- 
prridyayarazone (PG with various metal 
ons was studied b taphoomche A. . The reac- 
tion of zinc with PGMPH provides a sensitive and 
precise method for the determination of zinc in tap 
and mineral waters and in cooking salts. Zinc ion 
reacts with PGMPH at pH 7.2-8.5 in solutions 
containing 40% (v/v ethanol to form a yellow- 
orange complex with maximum absorbance at 464- 
47 nm. The molar absorptivity of the 1:2 Zn- 
pom eis re 6 ge mole per 
irtually all ee eed gol 
mer od zinc, including the 
subject to interferences notably from cadmium, 
Isolation of the 


iron, cobalt, nickel and 
zinc or marki of foreign ions is therefore re- 


uired. 
Vesoasss 


COMPARISON CHELATING 
—s IMMOBILIZED O} ON CONTROLLED- 
IRE GLASS FOR THE PRECONCENTRA- 

TION OF ALUMINIUM FROM AQUEOUS SO- 


Ss, 
Portsmouth Polytechnic (England). Dept. of 
Chemistry. 
E. A. Allen, M. C. ered and B. A. Plunkett. 
Analytica Chimica Acta ACACAM, Vol. 196, p 
323-327, May 15, 1987. ot fig | tab, 14 ref. 
Descriptors: *Pollutant identification, *Aluminum, 
*Analytical methods, 
niq rption pF Water 
analysis, Soil chemistry, Trace metals. 


Aluminum at low microgram/cu cm levels can be 
preconcentrated on columns of 8-quinolinol or 


EDTA immobilized on controlled-pore glass. Dis- 
tribution coefficients are ca. 45 and 370 sq cm/gm, 
ively, and recoveries of aluminum are > 
80% at pH > 4.6 and pH > 40, respectively. The 
F reaps aluminum is determined by atomic a. 
tion spectrometry in a nitrous oxide/acetylene 
flame. The results for controlled-pore glass/8-quin- 
olinol agree well with previously obtained results. 
Although the extent of extraction is lower than 
desired, greater bed and lower flow rates 
than were used here cm and 5 cu cm/min, 
yy out ly) should schlave complete extraction. 
A stronger HCl eluent could also improve recov- 
eries. (Airone-PTT) 
W88-04336 


WATER a 


RELATED CHARAC- 
TERIZATION 


THE PHOTOCHEMICAL 
DEGRADATION PRODUCTS OF AQUATIC 
HUMIC SUBSTANCES (AUFBEREITUNGSOR- 
IENTIERTE ASPEKTE DES PHOTOCHEMIS- 
CHEN ABBAUS AQUATISCHER HUMIN- 
STOFFE), 


Technische Univ. Muenchen (Germany, F.R.). 
Inst. fuer Wasserchemie und Chemische Balneolo- 


gie. 
For primary bibliographic entry see Field 5F. 
W88-04341 


DETERMINATION OF ORGANIC GROUP PA- 
RAMETERS: 


Zeitschrift fuer Wasser- und Abwasser-Forschung 
ZWABAQ, Vol. 20, No. 4, p 133-138, poem 
1987. 12 fig, 3 tab, 19 ref. 


Descriptors: *Halides, *Pollutant identification, 

*Chromatography, *Sulfur, *Chlorine, *Bromine, 

*Water quality, *Enrichment, *Analytical meth- 

ods, Chlorinated hydrocarbons, Chloroform, 

yal charcoal, Adsorption, Ionic interference, 

po Anions, Drinking water, Surface water, Chlorides, 
fates. 


Organohalides are a group of compounds of con- 
siderable interest in the field of water research 


because they are generally of causing 
adverse health effects. The 


differentiation of the group parameter AOX and 
the determination of the ‘adsorbable or- 
ganic sulfur compounds AOS’ can be performed 
using ion-chromatography for detection of the 
anions, obtained after byrohydrolyss of the organ- 
ic adsorbed compounds. Investigations of enrich- 
ment of organic solutes on a nearly chlorine- and 
sulfur-free active charcoal have been performed. 
To avoid adsorption of interfering inorganic 
anions, experiments for reduction of these interfer- 
ences have been carried out. (Author’s abstract) 
W88-04343 


INVESTIGATIONS ON SPECTRAL 
ENCES IN _ ICP-AES 

UEBER 

DER ICP-AES), 

W. Jaeger, and I. Horn. 

Zeitschrift fuer Wasser- und Abwasser-Forschung 
ZWABAQ, Vol. 20, No. 4, p 138-141, August 
1987. 2 fig, 2 tab, 6 ref. 


INTERFER- 
ICHUNGEN 
IN 





instruments, *Pollutant 


quay gj ate ae. 
‘ater analysis, Metals. . 


Water, wastewater, sludge and soil analysis for 
metals is of great importance 
analysis. ICP-AES (inductively 
atomic y) i 


in environmental 


using the ICP Plasma 2.5. 
= observed. Tr rh gs 19 — interferences 


Bundesanstalt 
Germany, F.R.). 


‘or primary bibliographic entry see Field 5B. 
W88-04345 


CHLORINATED BENZENES IN THE MIDDLE 


Deutsche Gewaesserkundliche a 
Tle bth, Tack Vol. a, No. 2/3, p 43-48, tay 1987. 


: *Aromatic hydrocarbons, Me oor 
tions, hydrocarbons, *Pollution load, 
Rivers, River s Water quality, a 


tal protection, 


itudinal river aale in certain 
the Elbe and the Main have 
scombaians 


OF REGIONAL WATER 
Guanes MONITORING STRATEGIES, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 


ROLE AND PROBLEMS OF MONITORING 
BOTTOM SEDIMENT FOR POLLUTION AS- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


a ean 
Kuwait Inst. for Scientific Research, Safat. Dept. 
of Environmental Sciences. 

yO cane as N. Ali, M. A. Zarba, and M. A. 


Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 781-792, 1987. 4 fig, 4 tab, 20 ref. 


: *Monitoring, *Water pollution ef- 
*Bottom “Costa waters. 
*Marine environment, Marine sediments, Fate of 


Ragan Pollutant identification Phosphates, 


The role of bottom sediment in 


simultaneously Preersaes abstract) 


OF COLIFORM 


AUTOMATIC DETECTION 
FOR CONTROL OF 


F pote bibliographic Field 7B. 
‘or entry see 
W88-04448 


NORTH AND SOUTH AMERICAN STUDIES 
ON THE POTENTIAL OF COLIPHAGE AS A 
WATER QUALITY INDICATOR, 

National Water Research Inst., Burlington (Ontar- 


io). 
B. J. Dutka, A. El-Shaarawi, M. T. Martins, and P. 
S. Sanchez. 


Water Research WATRAG, Vol. 21, No. 9, 
1127-1134, September, 1987. 5 fig, 5 tab, 27 


Descriptors: *Bioindicators, *Viruses, *Coliforms, 
*Bacteriophage, *Water quality control, Water 
a. Seawater, — Rivers, ag oe pollu- 
tion, Water treptococcus, 

coli, Path of pollutants, Microbiological studies. 


Studies were undertaken to assess the potential of 
coliphages to be used universally as water quality 
indicators and more specifically as health hazard 
indicators. Data were obtained from three water 

bodies, a northern Canadian river (Ottawa River), 


, fecal strepto- 
E. coli MF data. A water quality 
oh 20 coliphage/100 ml for recreational 
aters is proposed. (Author’s abstract) 
W88-04452 


SS Se INTER- 
FERENCE WITH FOLIN-CIOCALTEU 
REAGENT METHOD Ft FOR PROTEIN DETER- 
MINATION, 

Johns Hopkins Univ., Baltimore, MD. Div. of En- 
vironmental Health Engineering. 


Sources Of Pollution—Group 5B 


For primary bibliographic entry see Field 5F. 
W88-04454 ne 
5B. Sources Of Pollution 


—_—. OF SOLUBLE SALT IN SHARKEY 


ye adi Univ., Fayetteville. Dept. of Agronomy. 
For primary bibliographic entry see Field 3C. 
W88-03500 


ALGAL GROWTH POTENTIALS AND HEAVY 
METAL CONCENTRATIONS OF THE PRI- 
MARY STREAMS TO UPPER BEAVER LAKE, 
Arkansas Univ., Fayetteville. Dept. of Botany and 


Microbiology. 
LA Meyer, W. R. Green, K. F. Steele, and D. 


{Available from the National T ‘echnical Information 
Springfield, VA 22161, as PB87-149324/ 
AS. Price codes: : A06 in paper copy, AOI i in micro- 
Fayetecville Arkansas Water Resources Research 
AWRRC 
1900 94 oe ae 


, append. Contract 
= 1 1004. Project No. USGS G1004- 


: *Nutrients, *Heavy metals, *Toxicity, 
*Water pollution effects, *Arkansas, Toxic wastes, 
Path of pollutants. 


Algal growth potential was inhibited by heowy 
metals in upper Beaver Lake, Arkansas. Upper 
Beaver Lake receives water from three tributaries. 
One contains a small reservoir and the combined 
streams receive sewage input. Collections were 
made approximately monthly at eight sites for the 
a re eee are ey ae 
ee general, AABT results indicated that 
the collections above the sewage otha were phos- 
phorus limited while those below were nitrogen or 
combined nitrogen and phosphorus limited. 
Growth inhibition occurred during summer and 
early fall at various sites with greater inhibition at 
the confluence of the streams. No inhibitions oc- 
curred at the site below the sewage input. Heavy 
metal concentrations had an overall tendency to 
increase downstream. Values within the small res- 
ervoir were 50-100% higher than in the feeder 
stream. Highest values of Pb were observed below 
the reservoir. So4, Cl, Mg, Ca, Na and K had 
values during low flow in August-October. 


ype pd cond pecker en tay Zn, Co, Ni, 
attained their maximum just after the 
peak. Maximum values were 4-10 times back- 
ground values. Mn, Pb and Fe exceeded EPA 
ae standards for drinking water. 
(USGS) 


W88-03502 


COOLING WATER POLLUTANTS: BIOACCU- 
MULATION BY CORBICULA, 
Ridge National Lab., TN 


and Health —~) Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 851-870, 6 fig, 3 tab, 16 ref. 


Descriptors: *Fate of pollutants, *Water treatment, 

*Aquatic habitats, *Bioaccumula- 
tion, Invertebrates, Clams, Corbicula, Chlorinated 
hydrocarbons, Organic compounds, Accumulation, 
Cooling water, Somunients 


Samples of Corbicula, water, and sediment were 
collected in discharge areas of coal-fired and nu- 
clear powerplants before and after chlorine expo- 
sure. About 50 compounds were qualitatively iden- 
tified in Corbicula at each chlorinated outfall site, 
39% of which were common to two or more 
ee sites. Most of the compounds were carbo- 
drates, fatty acids, and hydrocarbons. Four 

lorine com were listed. In the control 
Corbicula samples 94 compounds were identified. 
Several were po teatens Phthalates were found 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


at some sites. Data indicated that Corbicula accu- 
mulates toxic materials. However, the premise that 
chloroo: are accumulated from the chlorin- 
ated antifoulants cannot be supported conclusively. 


(Cassar- 
W88-03510 


WASTEWATER AND MARINE 
BIOACCUMULATION OF PRIORITY POL- 
pea ORGANICS OFF SOUTHERN CALI- 


ee ee a ee 


Dik. Young R W. Game RB. Dai DA 
~~ cn ee. 

Environmental Impact 
TMi Health Site Vol Velene'4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 871-884, 1 fig, 5 tab, 18 ref. 


Descriptors: *Fate of pee. *Wastewater 
analysis, *Chlorination, habitats, Sedi- 
ments, Organic compounds, viieand hydrocar- 
bons, Tetrachloroethylene, Seawater, Inverte- 
brates, Marine iavertelicates, Fish, Accumulation, 
Bioaccumulation. 


Primary effluents of municipal wastewaters in 
southern California were sampled during July 
1978. About 10% of the 113 O ctoaily pollutant 
trace organics were measured above the 10- 
level. Since dilution of seawater was at least 
the final concentration of priority pollutants was 
estimated at a 1 ly = Generally, volatile organics 
occurred the highest levels in municipal 
wonowaters. Nevertheless, the sediments in a 
ppb stopee ms f pe pounds. N op a 
wet it oF com: lone of 
were found in liver tissue of benthic 
feeding fish above the 20-ppb level. Tetrachlor- 
oethylene in several samples at 10-20 
ppb. No ip was observed between the 
Oe atl water partite coefficient and the bioaccu- 
mulation index selected (the ratio of av con- 
centrations measured in fish liver and efflu- 
ent). (Cassar- 
W88-03511 


BIOCONCENTRATION OF BROMOFORM BY 
AMERICAN OY: CRASSOSTREA VIR- 
GINICA (G,), TO CHLORINATED 
AND DECHLORINATED SEAWATER, WITH 
NOTES ON SURVIVAL AND FEEDING, 
Research Planning Inst., Inc., Meggett, sc. 

a oe bibliographic entry see Field 5C. 


CONTAMINATION OF PURIFIED WATER BY 
MUTAGENIC ELECTROP’ 
American Univ., Washington, DC. Dept. of Chem- 


A.M. Cheh, R. E. Carlson, J. R. Hildebrandt, C. 
Wisieok and M. A. Pereira. 
IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1221-1235, 5 fig, 4 tab, 30 ref. 


Descriptors: *Water treatment, *Mutagens, Or 

ic compounds, Distillation, Reverse osmosis, 

brane processes, Activated carbon, Adsorption, 
Electrophiles, Chlorinated hydrocarbons. 


pence drinking water samples from four 


waters were contaminated to some extent by elec- 
— carryover (37-570 revertants/L of water). 

e distillation in an electrically heated 
sell nearly doubled the level of mutagenic electro- 
philes (570 revertants/L) compared with the influ- 
ent tap water (320 revertants/L). Steam-driven 
distillation appeared to cause less carryover, reduc- 
ing influent 502-1014 revertants/L to 37-90 rever- 
tants/L. Mutagenic electrophiles were completely 
removed from a reverse osmosis effluent passed 
through a carbon filtration-ion exchange system. 
(Cassar-PTT) 


W88-03539 


CHLORINE VS OZONE AT MARLBOROUGH, 
MASSACHUSETTS: DISINFECTION AND MU- 
TAGENIC ACTIVITY SCREENING, 

Oklahoma State Univ., Stillwater. 

For primary bibliographic entry see Field 5D. 
W88-03541 


CONTRIBUTIONS OF SOME CHLORINATED 
ALIPHATIC COMPOUNDS TO THE MUTAGE- 
NICITY OF SPENT KRAFT PULP CHLORINA- 
TION ae 
ET. TP OL F. de foes 
. O. Ljungquist, F. usa, 

and Ranga, PO 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1311-1323, 5 fig, 2 tab, 17 ref. 


Descriptors: ‘Pollutant identification, 
wastes, “Chlorination, *Wastewater treatment, 
*Mutagens, Organic compounds, 2-Chloropro- 





Two spent chlorination liquors from kraft pulp 
bleaching were analyzed for mutagens using the 
Ames test, strain TA 1535. The compounds s 2-chlor- 
opropenal and 1,3-dichloroacetone were present at 
hleh mutagenic activity. A dose-response curve for 
-chloropropenal showed that this compound is 

te responsible for a large part of 
genic activity in spent chlorination liquors. A dose 
of 50 —— ded about 170 revertants. The 
dose per p this compound when testing spent 
chlorination liquor is about 20-25 ng, which yields 
70-90 revertants. Therefore 2-chloropropenal is re- 
ible for 45-55% of the mutagenicity in the 
liquors. A dose-response curve for 1,3-dichloroace- 
tone showed that, although it has high mutagenic 
activity, it does not contribute significantly to mu- 
tagenic activity of the effluent because it is present 
in low concentrations. None of the following ap- 
peared to contribute to total mutagenic activity to 
a significant degree: trichloroethylene, monochlor- 
oacetaldehyde, 1,1, pe ,3-tetrachloroacetone, - 
tachloroacetone, and hexachloroacetone. (Cassar- 


PTT) 
W88-03544 


CHLORINATION OF MUTAGENIC FRAC- 
TIONS OF COKE-PLANT EFFLUENTS, 
Waterwerken (Belgium). 
G. Manteleers. 

orination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1325-1332, 7 fig, 10 ref. 


Descriptors: *Water pollution sources, *Chlorina- 

tion, *Coke plants, *Mutagens, Industrial 

wastewater, Wastewater analysis, Meuse River, 

Belgium, Fate of pollutants, Organic compounds, 

hydrocarbons, Azaarenes, Pollutant 
ion. 


Mutagens were isolated from coke plant effluents. 
In the neutral extract polyaromatic ———— 
were responsible for mu icity. Compo 
identified included naph cag: or 
lene, a makdrgy ann bip! bheny biphenylene, 
methylbiphenyl, luorene, anthra- 
cene, p insole In the basic extract 
azaarenes were responsible for mutagenicity. Com- 
— identified in this fraction included quino- 

e, methylquinoline, triisoamylamine, and some 
higher molecular weight azaarenes. Chlorination 
of the mutagenically active fractions removed the 
mutagenic activity. This evidence that the 
frameshift promutagens discharged into the River 
Meuse by coke plants are not the precursors for 
direct-acting mutagens formed by prechlorination 
of surface water from the river. (Cassar-PTT) 
W88-03545 


TRIHALOMETHANE VARIATION IN PUBLIC 
DRINKING WATER SUPP’ 


New Jersey Dept. of Environmental Protection, 


Trenton. 

T. A. Burke, J. Amsel, and K. P. Cantor. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Heal: Science, Ann 


th, and Risk, Ann Arbor 
Arbor, MI. 1983. p 1343-1352, 3 fig, 3 tab, 14 ref. 


Descriptors: *Fate of pollutants, *Water pollution 
sources, *Trihalomethanes, Chloroform, Chlorinat- 
ed hydrocarbons, Water treatment, Water supply. 


Trihalomethanes (THMs) (chloroform, brominated 
THMs, and total THMs) were in raw, 
treated, and delivered samples of 15 New Jersey 
water supplies. Ten were derived from surface 
water, five from groundwater. Systems ranged in 
size from 1,017 to 750,000 persons served. The 
water supplies represented sources of varne po- 
tential contamination from surface runoff and from 
wastewater effluents. Total THMs in Pe —- as 
follows: raw water, none detected to 7.6; trea 

water, none detected to 144; and delivers water, 
0.60 to Be rs gece for pepe oma THMs in 


supplies 

cantly pee ag levels of THM in treated ha igi 
ered samples. Raw water showed no 

difference in THM levels between lace and 
ground sources. Treated and delivered water from 
surface supplies showed highest levels of THM in 
October with progressively lower levels in Decem- 
ber and F . Ground supplies showed a simi- 
lar trend, but the differences were not statistically 
significant. (Cassar-PTT) 

W88-03547 





EPIDEMIOLOGIC STUDIES OF CHLORINA- 
TION BY-PRODUCTS IN DRINKING WATER: 
AN OVERVIEW, 

National Cancer Inst., Bethesda, MD.. Environ- 
mental Epidemiology Branch. 

For primary bibliographic entry see Field 5C. 
W88-03550 


HEALTH RISKS OF DRINKING WATER DIS- 
ao AND DISINFECTION BY-PROD- 
Health Effects Research Lab., Cincinnati, OH. 
For primary bibliographic entry see Field 5C. 
W88-03551 


WATER CHLORINATION AND FOODS-FDA 
CONSIDERATIONS AND CONCERNS, 

Food and Drug Administration, Rockville, MD. 
For primary bibliographic entry see Field 5F. 
W88-03555 


SURVIVAL OF INDICATOR ORGANISMS IN 
A DETENTION POND RECEIVING COM- 
BINED SEWER OVERFLOW, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Water Pollution Control. 

L. Lijklema, B. Habekotte, C. Hooijmans, R. H. 
Aalderink, and A. H. Havelaar. 

Water Science and Technology WSTED4, Vol. 
18, No. 10, p 9-17, 1986. 7 fig, 4 tab, 9 ref. 


Descriptors: *Wastewater disposal, *Wastewater 
treatment, *Fate of pollutants, *Public health, 
*Microorganisms, Microbiological studies, Bacte- 
ria, Bacteriophages, Sewage bacteria, Microorga- 
nisms. 


The intensity, duration and spatial extent of micro- 
bial contamination by Combined Sewer Overflows 
impairs the beneficial use of the receiving waters. 
This study examined the removal of a groups of 
indicator bacteria and two grou 

phages in a detention pond te oH combined 
sewer overflows, and the survival of the bacteria in 
the sediments. The overall removal rate of the 
bacteria tended to be somewhat higher than the 
removal rate for phages. Most values were in the 
range of 0.7-1.0 per day (e-basis). Sedimentation 
was of limited importance except for a short peri 
following the overflow event. Dilution contributed 
to a reduction of 0.3-0.4 per day and die-off rates 
were about 0.3-0.6 per day, for phages perhaps as 
low as 0.2 per day. Survival of the bacteria in the 





sediment was much better than in the water, with 
wnt fame exten epepceetnaely 1 por die, snes 
in a more or less continuous contamination o! 
So laonter ceteeaeas Cabins’ ehetmact 
or, uthors’ 
88-03560 — 


mine. 


SURVIVAL AND TRANSPORT OF HEPATITIS 
A VIRUS IN SOILS, GROUNDWATER AND 
WASTEWA' 

North Carolina Univ. at Chapel Hill. Dept. of 


Environmental Sciences and En 

onan wes Ai Hiswekman, R. 
L. Hazard, and a W. Caton. 

Water Science and Technology WSTED4, Vol. 
18, No. 10, p 97-106, 1986. 7 tab, 5 22 ref. EPA grant 
CR810509. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, water, PWestew ster’ disposal, Mi- 
croorgansims, Wastewater ‘ale, Viruses, Public 
health, Enteroviruses, Diseases. 


The Seas cossomn ican tpnene petite Oa 
water soils systems is nas seme a 
environmental health consideration 

of wastewater and wastewater rng on 


Land application of municipal sewage effluents and. 


Sandi, ad bechan towel'Nemn pane arth of Veal 
agg on atghes ype Sab goes Aa 

contamination of the soil the wate 

groundwater. Hepatitis A virus (HAV), 

1 and echovirus type 1 were for theis 


and survival _in groundwater, 


diffe ; nor n adsorption 
were differences among viruses in 
to soils (poliovirus most, echovirus least). All three 
viruses survived well (<90% inactivation) for at 
suspensions at $ @ AU2 25 C, HAV : wd phe 
at t survived gener- 
ally | inactivation of HAV and 
999.99 Jo parotid of poliovirus and echo- 
virus in 12 weeks. In miniature soil columns dosed 
with virus-laden groundwater or wastewater, virus 
reductions were generally least for echovirus and 
for poliovirus. The ability of HAV to 
survive for long periods in soils, groundwater and 
wastewater to migrate to some extent through 
unsaturated soils helps to explain why HAV can 
contaminate groundwater and cause outbreaks of 
— disease. (Authors’ abstract) 








DISINFECTION OF CHLORINE RESISTENT 
ENTEROVIRUSES IN GROUND WATER BY 
ULTRAVIOLET IRRADIATION, 

Thames Water Gg o=yer London (England). 

J. S. Slade, N. R. Harris, and R. G. Chisholm. 
Water Science and Technology WSTED4, Vol. 
18, No. 10, p 115-123, 1986. 5 tab, 5 ref. 


Descriptors: *Groundwater, *Fate of pollutants, 
*Water treatment, *Enteroviruses, *Disinfection, 
Chlorination, Ultraviolet radiation, Public health. 


The discovery of human enteric viruses in a well 
which had long yielded water of the highest stand- 
ard aroused interest which revealed two unusual 
pheno. Viruses were consistently present, at 
low concentrations, in the absence of normal 
bacterial indicators of fecal pollution, and the vi- 
ruses were exceptionally resistant to conventional 
chlorine disinfection. The human enteroviruses, 
predominantly poliovirus type 1, survived disinfec- 
fon at 1.0 mg/liter of free residual chlorine main- 
tained for a minimum contact time of 15 min at pH 
7.2 and 11 C. Disinfection with 1.5 mg/liter of 
chlorine under the same conditions resulted in 
virus inactivation. The viruses were also destroyed 
by exposure to 25 mJ/sq cm of ultraviolet light. It 
appears that the chlorine resistance of these viruses 
is due to their association with an organic floc 
rather than to any innate property of the virus or 
the —— > eee abstract) 
W88-0357 


DRINKING WATER TRANSMISSION OF 
GIARDIASIS IN THE UNITED STATES, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Health Effects Research Lab., Cincinnati, OH. 
. W. Akin, and W. Jakubowski 

ater Science and Technology WSTED4, Vol. 
18 NO. 10, p 219-226, 1986. 3 tab, 30 ref. 


Descriptors: *H ii *Giardia, Drinki 
water, Parasites, Protozoans, Pathogens, Public 
health, Diseases. 


Giardia lamblia is recognized as a cause of disease 
quatsoantedti tice 1965 dciahing stor bas bane 
teritis. Since water 
implicated as an important route of transmission. 
An See 8 eee ee ee 123 
persons to experience acute enteritis, possibly giar- 
diasis, from sewage contamination of a 
well water supply. Giardia was first isolated from a 

water supply implicated in an outbreak in 1975 that 
resulted in 359 confirmed cases over a 7 month 
Subsequent outbreaks have clearly estab- 
the role of water in Giardia transmission. 
From 963 fo 1984 90 waterborne outbreaks = 
cases oO! were reported in 
United States. Pifeation with adequate chemical 
t is an important barrier. Adequate dis- 
infection is essential to the prevention of water- 
borne . (Authors’ abstract) 
W88-03584 


ROLE OF ANIMALS IN THE WATERBORNE 
TRANSMISSION OF VIRUSES, 

Southwest Foundation for Biomedical Research, 
San Antonio, TX. 

S. S. Kalter. 

Water Science and Technology WSTED4, Vol. 
18, No. 10, p 241-263, 1986. 2 tab, 71 ref. 


Descriptors: *Path of pollutants, *Water panes 
sources, *Viruses, *Human diseases, Public health, 


Water contamination by human viruses is ga 
established, as is the waterborne 
weed vimninied keenwie ieoing dene 
Other forms of life also carry viruses of human and 
non-human origin and these, too, are known to 
transmit diseases to humans in some instances. 
What is not well understood and has not been 
studied is the occurrence in water of viruses de- 
rived from sources other than humans. From the 
available information it would appear that human 
disease as a result of water transmission of non- 
human viruses has inconsequential. This 
review probes the various sources of non-human 
viruses and demonstrates the potential for direct 
and indirect causation of human disease as well as 
the indirect effect on the human by virtue of 
possible effects on other animal and plant life. 
Viruses from non-human sources are described, 
their recognized infectivity indicated, and an at- 
tempt is made to describe the implications of these 
findings. oo 's abstract) 
W88-03587 


UNDERGROUND STORAGE TANKS POTEN- 
TIAL FOR ECONOMIC DISASTER, 

Law Environmental Services, Marietta, GA. 

D. L. Russell, and S. W. Hart. 

Chemical Engineering CHEEA3, Vol. 94, No. 4, p 
61-69, March 1987. 4 fig, 3 tab, 4 ref. 


Descriptors: *Environmental policy, *Storage 
tanks, *Underground storage, *Environmental ef- 
fects, *Legal as *Legislation, *Liability, 
*Regulations, *Hazardous materials, *Testing pro- 
cedures, *Environmental protection, Leakage, Pe- 
troleum, Chemicals, Engineering, Environmental 
quality, Planning, Standards, Construction, Con- 
taminants, Monitoring. 


In 1984, Congress amended the Resource Conser- 
vation and Recovery Act atin provisions to 
control the underground storage of hazardous sub- 
stances along with hazardous wastes. The Amend- 
ment also set up ———. for underground- 
tank monitoring and leak detection, and told EPA 
to establish financial responsibility standards for 
tank owners. The final regulations governing un- 
derground storage tanks are to be issued in mid- 
1987. Underground-tank integrity testing, and the 
use of periodic groundwater monitoring, will be 
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required on all underground-tank systems. A brief 
overview of the gt mapa wend available volumet- 
pen ace ting systems, and summaries of 
lou 2 are provided. The objectives of an 
assessment program should be to determine which 
of the four types of contamination (contaminated 
soil, free product, dissolved constituents or vapor 
phase) are present. A corrective-action wre 
should consist of two parts: elimination o! 
source, and cleanup of contaminants. Eliminating 
underground storage tanks or installing the neces- 
sary containment facilities that are required to pre- 
vent the loss of chemicals into the ground should 
be considered. in-PTT) 
W88-03610 


STORMWATER POLLUTION MODELLING: 

MINOR SOURCES OF POLLUTANTS IN 

URBAN SEWER NETWORKS, 

P.E.S. Engineering Coll., Mandya (India). Dept. of 
gineering. 


Civil En; 
ay oF James. 


B. Shiv: 
Canadian f Civil En; g CICEBS8, 
Vol. 14, p 131-134, 1987. 1 tab, fier" 


Descriptors: Descriptors:*Water 

*Model studies, *Urban runoff, *Sewers, *Air pol- 

lution, *Storm water, *Storm runoff, Pollution, 

—e sewers, Canopy washoff, Base 
low. 


lution sources, 


In addition to the well-known, major pollution 
processes of dry weather buildup and wet weather 
washoff and routing, some less obvious minor 
processes contribute background pollutants to 
urban stormwater. Since related pollutant loads 
during storm events are not signi it, the proc- 
esses are termed ‘minor.’ These processes, which 
appear to be seasonally persistent, include aerosol 
and gaseous scavenging from the atmosphere, leaf 
canopy washoff, dry weather base flow, and local 
deposition/erosion due to obstructions. Equations 
are presented for each process. Algorithms for 


water management model (SWMM3) and tested 
modified 


collectivley. The version is known as 
CHGQUAL. The effect of variable time steps in 
the computational scheme is _ discussed. 
CHGQUAL evidently contains more process-ori- 
ented algorithms and may predict surface water 
pollution management options better than 
SWMM53. Until more definite data becomes avail- 
able, however, CHGQUAL should be used with 
caution. (Author’s abstract) 

W88-03645 


EFFECTS OF SALINITY AND 
BORON CONCENTRATIONS ON 
UPTAKE AND GROWTH OF WHEAT, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 5C. 
W88-03661 


VARYING 
BORON 


EFFECTS OF COLORANTS IN THE AQUATIC 
ENVIRO 


INMENT, 
Imperial Chemical Industries Ltd., Brixham (Eng- 
land). Brixham Lab. 
For primary bibliographic entry see Field 5C. 
W88-03663 


BIOCONCENTRATION OF ALCOHOL ETH- 
OXYLATES IN CARP (CYPRINUS CARPIO), 
Tokyo Metropolitan Research Inst. for Environ- 
mental Protection (Japan). 

For primary bibliographic entry see Field 5C. 
W88-03664 


BIOACCUMULATION IN FOOD CHAINS-A 
RATIONAL APPROACH, 

Institute of Terrestrial Ecology, Huntingdon (Eng- 
land). Monks Wood Experimental Statior. 

F. Moriarty, and C. H. Walker. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 13, No. 2, p 208-215, April 1987. 3 
fig, 16 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Descriptors: *Path of pollutants, *Pollutants, 
*Bioaccumulation, *Food chains, Accumulation, 
Pollution, Ecosystems, Metabolism, Ecology, 


How much and how quickly pollutants move 
along food webs is an important part of predicting 
ecological effects. Animal size and comparative 
metabolism are two important aspects that have 
been highly ignored for the most part. The uptake, 
metabo! and excretion of pollutants by individ- 
ual species are studied. Data were used to predict 
the behavior of pollutants in individuals, and from 
these predictions the fate of pollutants in food 
chains is discussed. The validity of these predic- 

tions can be tested experimentally. (Master-PTT) 
W88-03668 


FATE OF 2,5,4’-TRICHLOROBIPHENYL IN 
OUTDOOR PONDS AND ITS UPTAKE VIA 
=e GILLS IN GRASS CARP AND RAINBOW 
TR 

Shell Research Ltd., Sittingbourne d). 

N. O. Crossland, D. Benne! Bennet and C.J. M. Walt 
Ecotoxicology and Enviro Safety 
EESADYV, Vol. 13, No. 2, p 325-238, 1 April 1987. 1 
fig, 11 tab, 21 ref. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, ‘*Polychlorinated biphenyls, *Pollutants, 
*Bioaccumulation,*Fish toxins, Trout, Rainbow 
trout, Carp, Grass carp, Fish, Pollution, Food 
chains, Trichlorobiphenyl, Biodegradation. 


A field experiment was carried out to investigate 
the fate and the extent to which food chain transfer 
of a PCB congener (2,5,4’-trichlorobiphenyl;3-CB) 
could affect its potential for bioaccumulation. 
Three 35-cam were each stocked with 25 
rainbow trout (a carnivore) and 20 grass carp (a 
herbivore). 3-CB was ares to each pond at a 
nominal concentration of 14 microgram (ug) liter- 
1. Samples of water, sediment, grass carp, rainbow 
trout, aquatic plants, and invertebrates were re- 
moved at intervals from 0 to 28 days after treat- 
ment and residues of 3-CB were determined using 
= eee gs with electron-capture 
detection. The fate 3-CB in the ponds was 
determined by transport rather than degradation 
processes. Evaporation accounted for 86-87 per- 
cent loss and absorption onto sediment and biota 
for 11-12 percent loss of 3~CB from the pond water 
after 28 days. The kinetics of transport between 
water, air, sediment, and biota were studied after 
fitting the data to a three-compartment model. 
This model was used to calculate rates of evapora- 
tion K sub e and sorption. The calculated value for 
K sub e was in good ~ gn with predictions 
based on fundamen relationships between 
Henry’s constant, windspeed, and ke. Residues of 
oa in rainbow ey 70.05) then to a signifi- 
cantly ter extent (P < in grass carp. 
This difference could not be explained by differen- 
cesin growth rates, distribution of lipids, or by a 
difference in accumulation of 3-~CB residues via the 
food chain. This experimental work supports the 
conclusion, suggested by a modeling approach of 
other workers, that food chain accumulation of 
PCBs can be an important route for uptake when 
environmental concentrations are quite low. (Au- 
thor’s abstract) 
W88-03669 


VIRAL ANTIBODIES IN AGRICULTURAL 
POPULATIONS EXPOSED TO AEROSOLS 
FORM WASTEWATER IRRIGATION DURING 
A VIRAL DISEASE OUTBREAK, 

Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

B. Fattal, M. Margalith, H. I. Shuval, Y. Wax, and 
A. Morag. 

American Journal of Epidemiology AJEPAS, Vol. 
125, No. 5, May 1987. 2 fig, 5 tab, 12 ref. 


Descriptors: *Water pollution effects, *Path of pol- 
lutants, *Pollutants, *Human diseases, 
*Wastewater irrigation, Irrigation, Diseases, Viral 
diseases, Enteroviruses, Hepatitis, Wastewater aer- 
osols, Aerosols. 


The presence of antibodies to eight enteroviruses 
(echovirus typres 4, 7, and 9, coxsackievirus types 


A9, B1, B3, B4, and hepatitis A virus) and varicel- 
lazoster virus was determined during a two-year 
period, 1980-1981, in paired blood samples of 777 
persons in selected agricultural communities (kib- 
butzim) in Israel. These communities were divided 
into several categories on the basis of waste-water 
utilization for sprinkler irrigation and/or fish 
ponds. Among the nine viral antibodies studied, 
there was a consistent and significant excess of 
antibodies to echovirus typr 4 only, a. in 
= age group 0-5 ag in kibbutzim that had been 
to aerosols from sprikler irrigation with 
partially treated wastewater from nearby towns. 
This finding may be attribute to a major national 
echovirus type 4 epidemic, which 
shortly before the collection of the blood samples. 
The fact that no similar excess of viral antibodies 
studied was found in any of the kibbutz categories 
implies that, under nonepidemic conditions, expo- 
sure to wastewater aerosols ny does not lead 
to an excess in enteroviral infection. No excess of 
clinical cases of echovirus type 4-associated disease 
(meningitis or encephalitis) was detected in the 
communities exposed to wastewate aerosol. (Au- 
thor’s abstract) 
W88-03672 


THEORY OF SOLUTE TRANSPORT BY 
GROUNDWATER, 

Tel-Aviv Univ. (Israel). Dept. of Fluid Mechanics 
- Heat Transfer. 


Annual Review of Fluid — ARVA3, Vol. 
19, p 183-215, 1987. 4 fig, 35 ref. 


Descriptors: *Mathematical analysis, *Path of pol- 
lutants, *Groundwater car ys *Solute trans- 
port, Aquifers, Physico-chemical interactions, The- 
oretical analysis. 


The development of solute transport theory is ex- 
amined, with field data only briefly mentioned to 
illustrate salient points. The discussion is limited to 
the transport of inert solutes at low concentrations, 
which do not decay or ineract with the solid 
matrix, nor influence fluid properties. In ground- 
water a) fe arena the velocity field that is acces- 
sible either by direct measurements or by computa- 
tions is Eulerian, and therefore emphasis is 
on the nh between transport and —— 
lerian velocity field. The relationship betw 

transport and the Eulerian velocity field and the 
heterogeneous structure is considered in a series of 
mathematical equations which relate the concen- 
tration field to the heterogeneous structure. This 
can be achieved by deriving the relationship be- 
tween the velocity field and the formation proper- 
ties. When the theory was compared with the 
results of a very elaborate field test of solute trans- 
port at the Borden site in Canada, a site in which 
both hydraulic conductivity and concentration 
have been mapped extensively in space and time, 
there satisfactory agreement in view of the various 
approximations involved in the process. (Ray- 


PTT) 
W88-03685 


FATE 7,12- 
DIMETHYLBENZ(A)ANTHRACENE IN RAIN- 
BOW TROUT, SALMO GAIRDNERI, 

New York Univ. Medical Center, Tuxedo Park. 
Lab. of Environmental Studies. 

A. R. Schnitz, K. S. Squibb, and J. M. O’Connor. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No.1 p 29-36, July 
1987. 3 tab, 9 ref. Grant API-4875 National Insti- 
tute of Environmental Health Sciences (ES 0026). 


Descriptors: *Trout, *Fate of pollutants, *Path of 
pollutants, *Water pometion effects, *Polycyclic 
aromatic hydrocarbons, Di 


re alert Tines ‘dade te omaha 
system. These its are consistent 
wate the concept that liver metabolism, transport 
of parent compound and conjugated metabolites to 
the gall bladder, and excretion to the intestine, is 
the primary route for polycyclic hydrocarbon 
elimination in fishes. (Ray-PTT) 
W88-03691 


TOTAL AND METHYL-MERCURY CONTENT 
IN BIVALVES, MYTILUS GALLOPROVINCIA- 
LIS LAMARCK AND OSTREA EDULIS LIN- 
NAEUS: RELATIONSHIP OF BIOCHEMICAL 
COMPOSITION AND BODY SIZE, 

Institut Rudjer —— Zagreb (Yugoslavia). 
Center for Marine Researc! 

For primary bibliographic ike see Field 5C. 
W88-03695 


LEAD UPTAKE AND LEAD LOSS IN THE 
pind WATER FIELD CRAB, BARYTEL- 
PHUSA G ON EXPOSURE TO OR- 
GANIC AND INORGANIC LEAD, 

Osmania Univ., Hyderabad (India). 

For primary bibliographic entry see Field 5A. 
W88-03696 


SEASONAL VARIATION OF THE CADMIUM 
CONTENT OF MUREX TRUNCULUS IN A 
NON-CADMIUM POLLUTED ENVIRON- 


MENT, 

Liege Univ. (Belgium). 

J. M. Bouquegneau, and M. Martoja. 

Bulletin of Environmental Contitniantion and 
wea a Vol. 39, No.1, p 67-73, July 
1987. 2 fig, 7 


Descriptors: *Path of pollutants, *Cadmium, *Mol- 
lusks, *Bay of Calvi *Seasonal varia- 
tion, Corsica, Crustaceans, Heavy metals. 


Although analyses of waters of the Bay of Calvi in 
Corsica indicate no cadmium pollution, mollusks 

it amounts of cadmi- 
um. Investigation of this anomaly showed that the 
cadmium content of the soft tissues of the mollusks 
increased from February to July and decreased 
during the rest of the year. These variations appear 
not to be related to the sexual cycle. The largest 
decrease occurs during shell formation. It is con- 
cluded that: 1. High loads of cadmium in some 
species are not necessarily correlated with ‘high 
levels of pollution of their environment, and 2. 
When comparing the contamination level of speci- 
mens from a single species caught in different 
areas, the season during which they have been 
collected should be taken into account. (Ray-PTT) 
W88-03697 


COLIPHAGES AND BACTERIA IN GROUND- 
TEHRAN, IRAN 


i tal Contamination 
Toxicology BECTA6, Vol. 39, No. 1, p 92-99, july 
1987. 2 tab, 6 ref. 


Descriptors: *Bacteria, *Viruses, *Groundwater 
pollution, *Tehran, *Iran, *Bioindicators, *Path of 
pollutants, *Coliphages, *Coliforms. 


The microbial quality of Tehran’s groundwater 
and selected springs was studied, using rang 
and selected bacteria as indicator organisms. All 

the sources tested showed microbial/colip! 
contamination of water supply. Generally, 
number of bacteria and phage positive sites in- 





‘acen ie, 


Fish metabolism, Tissue analysis. 


Sexually immature rainbow trout were dosed with 
7, 12-dimethylbenz (a) anthracene (DMBA; 655 + 
or - 8 ng) by gavage under light anesthesia and 
four fish sacrificed at 6, 12, 24, 48, and 72 hr after 
dosing. Muscle, gill, gall bladder, liver, stomach, 
intestine, and trunk kidney were analyzed. DMBA 
was assimilated from the gut of rainbow trout and 
transported to tissues rapidly, with the majority of 
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d paralleling the movement of the ground- 
water toward to the surface. It is concluded that 
coliphages are satisafactory indicators of the pollu- 
tion. (Ray-PTT) 
W88-03698 


REDUCTIVE METABOLISM OF AMINOAZO- 
BENZENES BY PSEUDOMONAS CEPACIA, 
on Univ. (Japan). Dept. of Chemistry. 

. Idaka, T. Ogawa, and H. Horitsu. 





Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 1, p 100-107, 
July 19875 5 fig, 1 tab, 5 ref. 


rg. er *Reductive metabolism, *Aminoben- 
i Biodegradation, *Dyes *Fate of pollutants, 
Bacteria, Dye industry wastes. 


Strain 13NA of Pseudomonas 
from the sewage slud; oh anane doeties s 
Te cal, pomengiilatons 9s with 10 
te) p-acetimido-azoben- 
Se eeatanteaens 24d teens 
benzene at 37C under atc conditions, Thin layer 
and high pressure liquid chroma- 

tifiy the metabolites. 


was isolated 





037 ) Ray: PTT) 
W88-03699 


TRICLOPYR PERSISTENCE IN WESTERN 
OREGON MILL P. 
foe State Univ., Corvallis. Dept. of Forest 


L.A. 1A Norris, M. L. Montgomery, and L. E. 
Warren 


Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 1, p 134-141, 
July 1987. 2 fig, 10 ref. USDA Forest Service 
Grants PNW-126 and PNW-248. 


Descriptors: *Triclopyr, *Herbicides, *Environ- 
mental risk assessment, *Fate of pollutants, *Path 
of pollutants, Oregon, Strain pollution, Leaching, 
Overland flow. 


Triclopyr effectively controls many woody plants 
and is increasingly important for vegetation man- 
agement. The movement and of triclo- 
pyr and its metabolities was determined 
in grass, soil, and water to provide a better basis 
for evaluating environmental risks associated with 
using this herbicide in western Oregon. Even 
though present in the soil, triclopyr was not detect- 
ed in stream water during subsequent periods of 
base (low) flow. It appears that neither long dis- 
tance overland flow nor leaching introduced sig- 
nificant amounts of trichopyr to the stream at the 
monitoring site. It is concluded that the use Fe 
triclopyr in western according to 
label, offers little opportunity for taxictlogically 
significant exposure to non-target organisms or 
downstream water users. (Ray-PTT) 
'W88-03701 


OXYGEN DEPLETION MODELLING, PORT 

SHELTER, HONG berg ne 
Vandkvalitetsinstitu Hoersholm (Denmark). 

J. Krogsgaard-. ray A. Malmgren-Hansen, and 

P. Mortensen. 

Water Science and Technology WSTED4, Vol. 

18, No. 7/8, p 277-287, 1986. 4 fig, 3 tab, 4 ref. 


Descriptors: iptors:*Model studies, *Path of 
pollutants, *Water pollution effects, *Wastewater 
treatment, *Biological oxygen demand, Mathemat- 


ical models, Organic matter, Sediment, Municipal 
wastewater. 


A relatively simple BOD-DO-box model was es- 
tablished to describe and evaluate the effect on the 
oxygen concentrations of a planned sewage outlet 
in the Port Shelter Bay in Hong Kong. The model 
describes the oxygen concentration in 6 horizontal 
boxes in the central part of Port Shelter. Each box 
is vertically divided into 4 layers (sub-boxes). The 
oxygen concentration in each layer is described as 
a function of the vertical and the horizontal 
mixing, the oxygen demand of the sediment, and 
the concentration of organic matter in the water. A 
finite difference transport dispersion mode! provid- 
ed input data for the BOD-DO model. (Authors’ 


abstract) 
W88-03733 


SOIL GAS CONTAMINANT _ INVESTIGA- 
TIONS: A DYNAMIC APPROACH, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Tracer Rene am o—_ mn, AZ. sain: 
For bibliograp! ic entry see Field 7 
Waeos7o0. 


OBSERVATION OF DELIVERY AND 
QUALITY PARAMETERS 


THE FIRST VIENNA 
WATER SUPPLY, 
Universitaet fuer ‘Bodenkultur, Vienna (Austria). 
_ fuer Wasserwirtchaft. 

or primary bibliographic entry see Field 5F. 
Waeos76l 


SIMPLE 
IN SPRINGS OF 
TED-SOURCE 


RECENT DEVELOPMENTS IN DRINKING- 
WATER SUPPLY FROM THE INTERNATION- 
AL RIVERS RHINE AND MEUSE IN THE 
NETHERLANDS, 

Biesbosch Water ns ope (Netherlands). 


For primary bibliographic entry see Field 5F. 
W88-03764 


AQUAMOD: A Z-DIMENSIONAL GALERKIN 
FINITE-ELEMENT SIMULATION PROGRAM 
FOR MICROCOMPUTERS FOR PREDICTION 
OF POLLUTANT TRANSPORT IN SATURAT- 
ED GROUNDWATER FLOW (AQUAMOD: ‘N 
TWEE-DIMENSIONELE GALERKIN EINDIGE 
ELEMENT SIMULASIEPROGRAM VIR MIK- 
ROEKENAARS VIR DIE VOORSPELLING 
VAN VERSADIGDE GRONDWATERVLOEI EN 
BESOEDELING), 

Orange Free State Univ., Bloemfontein (South 
Africa). Inst. vir Grondwaterstudies. 

For primary bibliographic entry see Field 2F. 
W88-03773 


HYDROCARBON LEVELS IN THE SWART- 

KOPS ESTUARY: A PRELIMINARY STUDY, 

a Elizabeth Univ. (South Africa). Dept. of 
tany. 

iB Hilmer, and G. C. Bate. 

Water S. A. WASADV, Vol. 13, No. 3, p 181-184, 

July 1987. 3 fig, 14 ref. 


pacar sa *Swartkops Estuary, *Water pollu- 
tion sources, *Runoff. *E a *Hydrocarbons, 
*Rainfall, *South Africa, Oil 


Above-background hydrocarbon levels were meas- 
ured in five out of six stations on the Swartkops 
estuary. hydrocarbon levels were 
higher than pre-rainfall levels, and were more 
likely of terrestrial origin than of sea-borne origin 
from Algoa Bay. Common oil products such as car 
and diesel pump oil, outboard engine oil and crude 
oil were not directly incriminated as the sources, 
but ‘runoff containing coal dust may have been 
responsible in one sample. (Author’s abstract) 
W88-03774 


ANALYSIS OF EMISSION DATABASES FOR 
REGIONAL MODELS, 

National Center for Atmospheric Research, Boul- 
der, CO. Acid Deposition Modeling Project. 

For primary bibliographic entry see Field 7C. 
W88-03777 


MODELING VOLATILE ORGANICS IN THE 
DELAWARE ESTUARY, 

Environmental Research Lab., Athens, GA. 

R. B. Ambrose. 

Journal of Environmental Engineering JOEDDU 
(ASCE), Vol. 113, No. 4, p 703-721, August 1987. 
8 fig, 5 tab, 27 ref, ‘append. 


Descriptors: *Path of pollutants, *Model studies, 
*Delaware estuary, *Volatile organic compounds, 
*Estuaries, TOXIWASP, DYNHYD, Effluents, 
Treatment facilities, Simulation, Hydrodynamics, 
Organic compounds, Prediction, Kinetics. 


“ — was conducted to test whether calibrated 
dal transport models linked to chemical process 
parents can be applied to aquatic pollution 
problems using literature values for chemical prop- 
erties. The chemical transport and fate Codd 
TOXIWASP is linked with the hydrodynamic 
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model DYNHYD to calculate the upstream migra- 
tion of seven volatile organic c from a 

waste water effluent to a drinking water treatment 
plant in Philadelphia, Pennsylvania. Four Steps of 


centrations. Medians are predicted within factors 
of 1 to 4 for the different chemicals. Confidence 


i tainty. ing 
may be adequate, but could be 
improved with refinement and recalibration. Vola- 
tilization kinetics are handled well enough. (Au- 
thor’s abstract) 
W88-03792 


POLLUTANT WASHOFF BY OVERLAND 
King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Civil Engineering. 

A. O. Akan. 

Journal of Environmental Engi ig JOEDDU 


gineerin, 
(ASCE), Vol. 113, No. 4, p 811-823, August 1987. 
5 fig, 1 tab, 13 ref. 


Descriptors: *Model studies, *Path of pollutants, 
*Runoff, *Overland flow, *Washoff, Convection, 
Equations, Pollutants, Transport, Shear stress, Hy- 
drology, Basins. 


A physically based mathematical model is present- 
ed for the process of pollutant washoff by overland 
flow on impervious surfaces. The model is based 
on the kinematic overland flow and convective 
pollutant transport equations. The pollutant de- 
tachment rate at any point along a surface is as- 
sumed to be proportional to the overland flow 
bottom shear stress and the amount of the pollutant 
on the surface. The constant of proportionality 
depe 1ds only on the pollutant characteristics, and 
therefore it can be treated 

ter insensitive to chan 

tions of the basin. 


an implicit finite difference scheme. The mathe- 
matical model is verified with a set of published 
experimental data. Based on the concept of hy- 
draulic similarity, the results of the model are 
generalized and presented in chart form. (Author’s 


abstract) 
W88-03798 


LAKE ACIDIFICATION MODEL: PRACTICAL 
TOO! 
Virginia Univ., Charlottesville. Dept. of Civil En- 


gineering. = , 
For primary bibliographic entry see Field 2H. 
W88-03803 


COSM, 

Wisconsin Univ.-Madison. Dept. of Entomology. 
E. P. Lichtenstein, and T. T. Liang. 

Journal of Agricultural and Food Chemistry 
JAFCAU, Vol. 35, No. 2, p 173-178, April 1987. 3 
fig, 6 tab, 11 ref. 


Descriptors: *Pesticides, *Path of pollutants, *Ag- 
ricultural soil, *Groundwater pollution, *Fish, 
i pes, Water ~~ 
tion sources, Mosquitoes, Simulated rainfall, Soil 
contamination, Fonofos, Carbofuran, Toxicity. 


In order to determine the effects of precipitation 
on the migration and metabolism of pesticides 
through agricultural soils a laboratory study was 
carried out using two carbon radioisotope-labeled 
insecticides, fonofos and carbofuran. Radiocarbon 
derived from both the insecticides was transported 
with soil runoff water from the place of insecticide 
application through previously insecticide-free 
deeper soil layers into aquaria water and its sedi- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


ments. Due to the lower water solubility of fono- 
fos, less of this chemical was transported with 
water than occurred with carbofuran. Water, after 
its percolation insecticide-free soil, con- 
tained 1.3% and 15.3% of the originally applied 
fonofos- and-carbofuran-derived radiocarbon and 
< 0.1% and 9.1% of the originally applied insecti- 
CE Caen Sts a0 aes me 
tively. ——s of ito ‘ae to runo! 
~—, percolated water, aquaria water from 
carbon labeled fonofos-treated soils 
resulted in lower insect mortalities than did expo- 
sure of larvae to le water samples from 
carbon radioisotope- carbofuran-treated 
soils. Thirty-six days after the start of the experi- 
ments and 21 days after the last rain application, 
aquaria water plus sediments of carbon radioiso- 
tope labeled fonofos- or carbofuran- treated soils 
contained a total of 1.3% and 6% of the originally 
applied radiocarbon, respectively, but no fonofos 
and less then 0.1% of the originally applied carbo- 
furan. (Ray-PTT) 
W88-03809 


LEGIONNAIRES’ DISEASE OUTBREAKS - 
THE ENGINEERING IMPLICATIONS, 


car 
Joi of the Royal Society of > Vol. 107, 
No. 1, p 5-7, 10, February 1987. 9 ref. 


Descriptors: *Legionnaires’ disease, 

growth control, *Cooling towers, *Human dis- 
eases, *Domestic water, orination, Humidifi- 
ers, Residual chlorine, Hot water storage. 


*Bacteria 


Cooling waters and domestic water systems are the 
sources of the bacterium that causes Legionnaires’ 
disease with hot water systems being the prime 
source. The infection occurs not only by ingestion 
but also through inhalation of water eeglile. It is 
not certain which factors are associated with the 
growth of this bacterium. However,  — gre oe 
appears to be most important. This bacterium 
seems to thrive in stagnant waters at 20-45 C. The 
most critical temperature is 36 C. Although the 
Legionnaire’s bacterium can grow in waters from 
mains in which the water is chlorinated to 0.5 
it is susceptible to higher concentrations of 
residual chlorine. To ete outbreaks of Legion- 
naires’ disease the fe —s 
All cold water supplied (other than drinking 
water) should contain 1-2 ppm free residual chlo- 
rine. All cold water storage tanks should be in- 
—_— ew. The temperature of the tank 
uld preferably be below 20 C. All tanks should 
be cleaned thoroughly each year. Cold water stor- 
age systems consisting of pressurized vessels and 
storage tanks should be initially chlorinated to 20 
ppm and held at this level for a minimum of 2 hr. 
Then the whole system should be emptied and 
refilled. A continuous chlorination using sodium 
a hlorite should be installed maintaining a free 
— level of 1-2 ppm. Central storage cisterns 
should be modified so that one section contains 
soft water only for hot water supply. This water 
should contain 1-2 ppm of free chlorine. All hot 
water should be stored at about 60 C and main- 
tained in pipework within + or - 5 C. All domestic 
hot water systems should be thoroughly cleaned 
and if needed should be superchlorinated with 
sodium hypochlorite. Cooling towers should be 
checked for the presence of bacterium and proper 
treatment should be undertaken to make the system 
clean. (Ray-PTT) 
W88-03821 


MICROWAVE DIGESTION TECHNIQUES IN 
SEQUENTIAL EXTRACTION OF CALCI- 

University of Southern Colorado, Pueblo. Dept. of 

Chemistry. 

For primary bibliographic entry see Field 5A. 

W88-03825 


METHOD FOR DETERMINATION OF 
OXYGEN-18 OF HYDROGEN PEROXIDE IN 
A 


RAINWATER, 
— National Lab., IL. Chemical Technology 
iV. 


For primary bibliographic entry see Field 5A. 
W88-03826 


DETERMINATION OF ORGANIC COM- 
POUNDS LEACHED FROM MUNICIPAL IN- 
CINERATOR FLY ASH BY WATER AT DIF- 


FERENT 

Waterloo Univ. oa. 
F. W. Karasek, G. M. Charbonneau, G. J. Reuel, 
and H. Y. Tong. 

Analytical Chemistry ANCHAM, Vol. 59, No. 7, 
p 1027-1031, April 1987. 4 fig, 4 tab, 7 ref. 


Descriptors: *Fly ash, *Leaching, *Path of pollut- 
ants, *Landfills, *Water pollution eva Halo- 
genated organics, Gas chromatography, Hydrocar- 
bons, Phenols, Organic compounds, Mass spectros- 
copy. 


The possibility that organic compounds may enter 
the environment through the leaching of municipal 
incinerator fly ash with water was investigated. A 
Soxhlet extraction of fly ash with water, followed 
by a benzene/ water solvent extraction was used to 
isolate organic compounds. The pH of the extract- 
ing liquid was varied (acidic, neutral and alkaline) 
and both the type and amount of compounds ex- 
tracted differed. Many organic compounds includ- 
ing polychlorinated dibenzo-p-dioxins, polychlori- 
nated dibenzofurans, polycyclic aromatic com- 
pounds, phenols, and pcp me were found in 
the water extracts. Gen chromatography ‘Heme 
ionization detection, gas ¢ 

capture detection, and gu chromatography/mass 
spectrometry using electron impact, positive and 
negative ion chemical ionization techniques were 
used for compound identification and quantitation. 
The toxic organics, dioxins and other polychlori- 
nated organics were present in trace quantities, 
parts per billion to parts per trillion levels. There 
are several differences between the leaching occur- 
ring in a Soxhlet extractor and that occurring at a 
landfill site, e.g., higher temperature in the extrac- 
tor and effects of surrounding matrix at the landfill. 
The Soxhlet extraction procedure allows for a 
rapid and systematic study of leached compounds 
but more study is needed to see how these results 
correspond to actual leaching occurring in a land- 


. (Ray- 
W88-03827 





PCB CONTAMINATION 
WATER SUPPLY, 

C. Fitzgerald. 

Water Well Journal WWJOAS, Vol. 41, No. 5, p 
38-41, May 1987. 1 fig, 4 tab. 


OF A _ PRIVATE 


Descriptors: *Polychlorinated biphenyls, *Water 
pollution sources, *Water pollution treatment, 
‘Wells, *Submersible pumps, *Decontamination, 
Pipes, Domestic water. 


A private well in rural Wisconsin was contaminat- 
ed by polychlorinated biphenyls (PCB). The 
source of PCB was a leaking submersibie pump 
capacitor containing PCB fluid. Wisconsin Depart- 
ment of Natural Resources conducted an extensive 
study of the incident. The conclusion of the study 
was: PCB contamination of a water supply can be 
difficult to diagnose. PCB tends to accumulate in 
sediments and deposits in wells and piping and 
provide for reservoirs of PCB to the drinking 
water supply. Decontamination Ay a water supply 
can be successful using Dawn detergent or o' 
surfactants in conjunction with a complete drain- 
ing and flushing of sediments and scales from the 
water supply. However, decontamination of the 
hot water section of the water supply system is 
extremely difficult. In cooperation with pump 
manufacturers, the Wisconsin Department of Natu- 
ral Resources has a oy a list of submersible 
was — contain PCB fluids. (Ray-PTT) 


EXTREME EVENT ANALYSIS OF PESTICIDE 
LOADS TO SURFACE WATERS, 

New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


ing. 
D. A. Heath. 


Journal Water Pollution Control Federation 
JWPFS, Vol. 59, No. 5, p 284-288, May 1987. 5 fig, 
5 tab, 12 ref. 


Descriptors: *Water Pollution sources, *Runoff, 
*Mathematical models, * Pusickies, *Nonpoint pol- 
lution sources, *Risk assessment, Simulation, 

Water quality models, Monte Carlo Bie yon Atra- 
zine, Carbofuran. 


runoff for two soil types in New York, 
Georgia, Iowa, Texas, and Kentucky. Based on 
100-yr simulation runs, annual maximum daily 
loads for Syr return periods range from 0.8 to 
4.3% of application for atrazine, and 1.1 to 8.2% of 
application for carbofuran. Comparable values for 
20-yr return periods are 1.8 to 6.8% for atrazine 
and 2.9 to 14.6% for carbofuran. (Ray. -PTT) 
W88-03856 


HEAVY METALS IN SOIL FROM LAND REC- 
LAMATION WITH SLUDGE, 

Indiana Univ. of Pennsylvania. 

For primary bibliographic entry see Field SE. 
W88-03858 


MODELING THE ghar OF 


FINE- 
GRAINED SEDIMENTS 


IN AQUATIC SYS- 


TEMS, 

California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

For primary bibliographic entry see Field 2J. 
W88-03860 


SUSPENDED MATTER PROPERTIES AND ITS 
ROLE IN POLLUTANT TRANSFER FROM 
THE RIVER TO THE SEA. CASE STUDY: 


Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

M. Juracic, L. M. Vitturi, S. Rabitti, and G. 
Rampazzo. 
Science of the Total Environment STENDL, Vol. 
55, p 243-249, 1986. 3 fig, 1 tab, 7 ref. Italian 
CNR. grant no. 84.00287.05. 


Descriptors: *Path of pollutants, *Adige River, 
*Suspended solids, *Sediments, *Heavy metals, 
*Sediment transport, *Suspended load, Chromium, 
Estuaries, Italy, Adriatic Sea, River sediments, 
Marine sediments. 


Suspended matter and bottom sediments were in- 
vestigated in the Adige River estuary (Northern 
Adriatic Sea) and their role in the heavy metals 
transfer from land to sea was examined. The ob- 
carved sladintioy ofthe quccbeniel snd aubaiaek 
ogical composition between the riverine suspended 
matter and the merine sedienents just ot the Adige 
mouth reveals that most of the riverborne suspend. 

od. pustteg ea ton, gonseang- gona, sheets 
with the associated heavy metals. Among the vari- 
ous toxic elements examined, chromium behaves 
differently, which indicates man’s influence on its 
biogeocycle. (Author’s abstract) 

W88-03862 


SURVEY OF FARM WELLS FOR PESTICIDES 
RESIDUES, SOUTHERN ONTARIO, CANADA, 
1901-1982, 1 1984, 

Ontario Ministry of Agriculture and Food, yea 
(Ontario). Agricul: Lab. Services B 

R. Frank, B. D. Ripley, H. E. Braun, B. ny. Clees. 
and R. Johnston. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 16, No. 1, p 1-8, Janu- 
ary 1987. 1 fig, 7 tab, 19 ref. 


Descriptors: *Farms, *Pesticide residues, *Well 
contamination, *Water — sources, *Well 
water, Insecticides, ‘ungicides, Herbicides, 





*Canada, Cropland, .Diazinon, Malathion, Alli- 
dochlor, Linuron, Prometryne, Rural areas. 


Ste ae 11 pein gee geclyehele 
intensive vegetable production 
were i ei in 1981 and 198, and en for 


ticide, This was the result of a spill into the drilled 
well that gave residues of each component be- 
tween 22 and 125 microgram/1. After 10 months of 


this well was still contaminated. (Au- 


INVESTIGATION OF PESTICIDE CONTAMI- 
NATION IN RURAL WELLS, 1979-1984, ON- 
TARIO, CANADA, 

Ontario Ministry aye: Bae op go mtaee and joes oe 
(Ontario). Agricul 

K. Frank BS. Clegg, B.D. Ripley, and 


Archives of Environmental Contamination 
xicology AECTCV, Vol. 16, No. 1, - 92, 
ies 1987. 11 tab, 23 ref. 


a oy “Water 
<< esticides, i - 


lution sources, 
ell contamination, *Rural 
Canada, 


Between the years 1979 and 1984, Suotanien 
were conducted into 311 suspected con 

Of wells with pesticides. This involved the enalyece 
temiantion crigioatod tow. (1) seule) spray 
tamination o: spray 
drift, or (3) surface runoff water 

cides into wells. Inv 

events involving 104 

if these became 


evades ond of 86 wells involved 
psf 26 contained measurable residues and all in- 
volved atrazine. Fifty-seven well investigations 
were associated with spraying pete: and 
16 waters were contaminated with 2,4-d and dich- 


pesticides is drawn from farm wells, 
ditches, and streams. The normal 
fill the 7 cul : 


water for spraying 
ponds, 


and mixing the pesti- 

away from the water 

rocedures are not always followed 

and accidents ve resulted in a number of wells 
being contaminated annually. This may be fol- 
lowed by nausea among those drinking the water. 


(Ray-PTT) 
W88-03865 


ALDRIN, DIELDRIN, AND MERCURY PRO- 
FILES IN RECENT LAKE SEDIMENTS AT 
THE ROCKY MOUNTAIN ARSENAL, COLO- 
RADO, 

lorado Cooperative Fishery Research Unit, 
Fort Collins. 
E. P. Bergersen. 
Archives of Environmental Contamination and 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Toxicolo; 


AECTCYV, Vol. 16, No. 1, p 61-67, 
January 


87. 5 fig, 2 tab, 15 ref. 


Descriptors: * sediments, *Aldrin, *Dieldrin, 
*M *Rocky, *Water pollution — 
*Path o pollutants, Mountain arsenal, 
Sedimentation rates, 

dustrial wastes. 


é 
i 


were estimated to be 1.91 and 1.23 cm/yr in 
lakes. Contaminant depositi 


CHANGES IN THE AQUEOUS BEHAVIOR OF 
PARATHION UNDER VARYING CONDI- 


TIONS OF HYDROGEN ION CONCENTRA- 
Ohio State Univ., Columbus. Dept. of Entomolo- 


8 W. Fisher, and T. W. Lohner. 
Archives of Environmental Contamination and 
Vol. 16, No. 1, p 79-84, 


Toxi AECTCV, 
987. 2 fig, 4 tab, 27 ref. 


January 


; *Water pollution effects, *Fate of pol- 
pon * Hydrogen i ion concentration, 
*Toxicity, *Microorganisms, *Pesticides, Midger. 


Factors affecting the stability of ithion in the 


using e, parathion wi 
ly mote ton at pH 6 than at 4 and 8 

the data from toxicity tests suggested that 
pH may be important in determining the environ- 
mental fate of HH was insignificant in 
commoliing levels of oa ai in water and orga- 
pr tags uatic microcosms adjusted to pH 4, 6, 
7 days, parathion accounted for 


water of microcosms held at pHs 4, 6, and 8, 

respectively. In abiotic water, however, no parath- 

ion breakdown was observed in 40 days at any of 

the three pH levels. These data demonstrate the 

importance of biotic factors, particularly microor- 
parathion. Microor, 


ganisms, in rganisms 
which metaboli in the microcosms 
were not adversely affected by changes in pH. 
(Author’s abstract) 

W88-03869 


CADMIUM KINETICS IN FRESHWATER 
CLAMS. Ill EFFECTS OF ZINC ON UPTAKE 
AND DISTRIBUTION OF CADMIUM IN ANO- 
DONTA CY 

Utrecht Feel Phocitlo oo Lab. of 


F biblio; sole. Field 5C. 
lor primary grap) Diy om ie! 
Wad oae0 


RUTILE FIBERS IN SURFACE WATERS OF 
NORTHERN NEW JERSEY, 
poe nai The State Univ., Newark, NJ. Dept. of 


Toxicology AECTCV, Vol. 16, No.1, p 103-109, 
January 1987. 


Descriptors: *Rutile Fibers, 
*Water pollution sources, * 
electron microscopy, Drinking water, Rutile. 


*Surface waters, 
sar 


The occurrence of rutile — naturally occurring 
flexible with the properties of asbestos, was deter- 


Sources Of Pollution—Group 5B 


mine amounts of rutile fibers in northern NJ sur- 
face waters. Transmission electron microscope 
(TEM) analyses of these surface waters indicate 
that rutile is a consistent contaminant, with fiber 
concentrations ranging from 0.2 to 1.5 million 
fibers/L (MFL). The source of rutile in the surface 
waters is the bedrock. Hydraulic parameters indi- 
cate that rutile in the surface water samples is 
entirely in the Wentworth clay range, with 
diameter of < 2 microns and suggest a hi: es 
of sorting control over suspended partic 
the samples were all from aaer or anne 
sources of drinking water, the results suggest that a 
substantial amount of rutile is ingested via surface 
water supplies by the general population. The 
health effects of such ingestion are unknown. (Ray- 


PTT) 
W88-03871 


SELECTED PAPERS IN THE HYDROLOGIC 
1985. 


SCIENCES, 4 
Geological Survey, Reston, VA. Water Resources 
Div. 


For primary bibliographic entry see Field 2A. 
W88-03884 


LOW-LEVEL RADIOACTIVE GROUNDWAT- 
ER CONTAMINATION FROM A COLD SCRAP 
RECOVERY OPERATION WOOD RIVER 
JUNCTION, RHODE ISLAND, 

parang Survey, Providence, RI. Water Re- 
sources Di 

B. J. > ag and K. L. Kipp. 

In: USGS Water-Supply Paper 2270, 1985. p 21-34, 
10 fig, 1 tab, 10 ref. 


Descriptors: *Contamination, *Radioactive wastes, 
*Groundwater pc *Rhode Island, Stronti- 
um radioisotopes, Nitrates, Wastewater lagoons, 
Glacial aquifers, Unconfined aquifers, Swamps, 
Lower Wood aquifer, Wood River Junction. 





i ponds from 

1966-1980. Leakage from lined ponds resulted in a 
plume of contaminated groundwater that extends 

ram tha ponds to the Paseotach: River Gectgh « 

highly permeable sand and gravel aquifer. Water 

quality data from more than 100 observation wells 

that the plume is 2300 ft long, 300 ft wide, 

and is confined to the upper 80 ft of saturated 


nants discharge both to the river and to a swampy 
area at the west edge of the river. Strontium 90, 


03884) (USGS) 
W88-03886 


ELECTROMAGNETIC METHOD FOR DELIN- 
EATING GROUNDWATER CONTAMINA- 
TION, WOOD RIVER JUNCTION, RHODE 
Is 


Geological Survey, Providence, RI. Water Re- 
sources Div. 

P. M. Barlow, and B. J. Ryan. 

In: USGS Water-Supply Paper 2270, 1985. p 35-50, 
14 fig, 2 tab. 


Descriptors: *Geophysics, *Pollutants, *Glacial 
aquifers, *Cond ity, *Gro' llution, 
*Radioactive wastes, *Path of pollutants, *Rhode 
Island, *Pawcatuck River, Electrical studies, 
Wood River Junction. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Surface electromagnetic induction techniques that 
measure terrane conductivity were used at a low- 
level radionuclide waste site in Wood River Junc- 
tion, Rhode Island to delineate extent of contami- 
nation in a sand and gravel aquifer. Data from both 
terrane and conductance surveys indicate 
that a plume of contaminated groundwater extends 
from wastewater lagoons and trenches at the plant 
site to the Pawcatuck River. Above background 
terrane conductivities are present over an area that 
is 370 meters long and ranges in width from 100 to 
200 meters. El ic data contoured in 
linear units emphasized high conductivity zones 
that were potential contaminant sources. Linear 
contouring also depicted changes in conductivity 
with more clearly than did ae con- 
touring. Logarithmic contouring of electromagnet- 
ic data was successful in masking background 
noise, thereby delineating more clearly boundaries 
of the contamination plume. Selection of back- 
ent conductivity value at the site for 
the logari oe 
the greatest drawback to the logarithmic 
(See also W88-03884) (USGS) 
W88-03887 


MEASUREMENT REAERATION IN A 
LARGE RIVER BY THE MODIFIED TRACER 


TECHNIQUE, 
Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

C. G. Crawford. 

In: USGS Water-Supply Paper 2270, 1985. p 69-82, 
6 fig, 5 tab, 21 ref. 


more fH *Aeration, *Dissolved oxygen, *Indi- 
ana, *Reaeration, *Wabash River, Oxygen transfer. 


The modified tracer technique was used to meas- 
ure reaeration in the Wabash River near Lafayette 
and Terre Haute, Indiana, at streamflows ranging 
from 65 to 210 cu meters/sec. Chemically pure 
grade ethylene was used as the tracer gas, and 
rhodamine-WT dye was used as the dispersion- 
dilution tracer. Injection efficiencies for the ethyl- 
ene were estimated to range from 16% (wher the 
diffusers were submerged in 0.6 meters of water) to 
64% (when the diffusers were submerged in 3.4 
meters of water). Rates of recovery of the rhoda- 
mine-WT dye ranged from 83 to 98% and were 
lowest at the highest streamflows. Reaeration coef- 
ficients measured in a 29.7 kilometer reach near 
Lafayette, poner Y arp So 65 and 97 cu 
meters/sec were and 0.8 per day, respectively, 
at 20 C. Reaeration coefficients measured in a 21.8 
kilometer reach near Terre Haute, Indiana, at 
stapuntiipe of 30 WeklO om saeatentone wrasse Tt 
and 1.1/day, respectively, at 20 C. None of the 
common equations found in the literature predicted 
reaeration coefficients similar to those measured 
for the Lafayette and Terre Haute reaches of the 
Wabash River. Confidence limits of results ob- 


uations in the literature. (See also W88-03884) 
SGS) 
W88-03889 


PERFORMANCE OF SODIUM AS A TRANS- 
PORT TRACER-EXPERIMENTAL AND SIMU- 
LATION ANALYSIS, 

Geolo; 4 Survey, Menlo Park, CA. Water Re- 
sources Di 

K.E. Societe. 

Sg at Water-Supply Paper 2270, 1985. p 83-90, 


Descriptors: *Solute transport, *Tracers, *Sodium, 
*California, Streams, Experimental watersheds, 
Low flow, Water quality, Simulation analysis, 
Sorption, Uvas Creek, Santa Clara County. 


As part of a field solute-transport experiment 
sodium was injected along with chloride and stron- 
tium into a mountain pool-and-riffle stream. Based 
on comparisons with the chloride and strontium 
transport, sodium was determined to be a potential- 
ly useful tracer although somewhat nonconserva- 
tive. Three simulations of the sodium concentra- 
tions were obtained using different assumptions on 
the degree to which sodium was nonconservative. 


The simulation of sodium as conservative was t of 
cally a good es of pw timing of 

sodium arrival, peak, and The simulations of 
sodium as nonconservative ger somewhat 
closer approximations to the measured concentra- 
tion values. The conservative simulation was based 
on stream ——_ erties determined from the chloride 
transport. reactive simulation was based on 
additional stream-sediment parameters determined 
from the strontium transport and on the chemical 
—— of sodium. (See also W88-03884) 


(USGS) 
W88-03890 


UPTAKE AND REGENERATION OF NITRATE 
BY EPILITHIC COMMUNITIES IN A NEARLY 
PRISTINE LOTIC ENVIRONMENT, 

Geological Survey, Menlo Park, CA. Water Re- 


sources Div. 
For Jim bibliographic entry see Field 2H. 
W88-03891 


STREAMBED OXYGEN DEMAND VERSUS 
BENTHIC OXYGEN DEMAND, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

J. E. Terry, and E. E. Morris. 

In: USGS to eee Paper 2270, 1985. p 99- 
112, 10 fig, 1 tab, 16 ref. 


Descriptors: *Dissolved xygen, *Oxygen 
demand, *Sediment-water interfaces, *Computer 
models, *Sediment oxygen demand, *Streambed 
oxygen demand, *Benthic oxygen demand, Dis- 
solved-oxygen modeling. 


In order to effectively model dissolved oxygen 
dynamics in a stream, all sources and sinks must be 
adequately simulated. In many streams, the 
demand for oxygen from streambed deposits is a 
very significant sink. Many investigators attempt 
to quantify this demand by analyzing ‘point sam- 
ples’ by either in vitro or in situ methods. In terms 
of areal application with respect to model simula- 
tions these measurements are deficient because of 
the following: (1) Spatial variations due to patch 
ition and distance from contributing sources; 
(2) Inclusion of periphytic algal respiration; and (3) 
Unsamplable substrates. Studies conducted by 
U.S. Geological Survey on streams in Arkansas 
indicate that an indirect technique for the quantifi- 
cation of dissolved oxygen demands from stream- 
bed deposits is more practical and results in more 
representative values than do the analyses of ‘point 
samples’. The application of these techniques re- 
quires that all sources and sinks for instream dis- 
solved oxygen, except the demends from stream- 
bed its, be measured or determined. The 
demand for dissolved oxygen from streambed de- 
posits is then quantified indirectly as the only 
unknown in the oxygen balance equation. Proj 
ed changes in this demand is simulated as a 
tion of projected changes in instream organic 
osition rates. (See also W88-03884) (USGS) 
W88-03892 


RATE OF FERROUS IRON OXIDATION IN A 
STREAM RECEIVING ACID MINE EFFLU- 


Geological Survey, Menlo Park, CA. Water Re- 
sources Di' 

D. K. Nevanion. 

In: USGS Water-Supply Paper 2270, 1985. p 113- 
119, 3 fig, 2 tab, 27 ~ 4 


Descriptors: *Acid mine drainage, *Acid streams, 
*Thiobacillus, *Iron bacteria, *California, *Iron 
pollution, *Fate of pollutants, Kinetics, Oxidation, 
Path of pollutants. 


The rate of ferrous iron oxidation has been meas- 
ured during downstream transport of acid mine 
waters in a mountainous reach, both before and 
after a rainstorm. The rate has a mean value of 2.7 
mM/hr before the rainstorm, and 0.69 mM/hr after 
the rainstorm. These rates are 5 to 8 orders of 
magnitude faster than the inorganic reaction rate 
and are shown to be caused by bacterial catalysis 
through the iron-oxidizing bacterium, Thiobacillus 
ferrooxidans. The decrease in rates after the rain- 


storm indicates a dilution of the bacterial popula- 
tion. (See also W88-03884) (USGS) 
W88-03893 


RELATION BETWEEN GROUNDWATER 
QUALITY AND MINERALOGY IN THE COAL- 
PRODUCING NORTON FORMATION OF BU- 
CHANAN COUNTY, VIRGINIA, 


J. D. Powell, and J. D. Larson. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Water-Supply Paper 2274, 1985. 
30 p, 11 fig, 16 tab, 17 ref. 


Descriptors: *Water quality, *Geochemistry, 

*Coal hydrology, *Virginia, Geochemical model- 

Se 
unty. 


The geoc a emmy age ec pase og ame a 
er chemistry in producing Norton Forma- 
tion of Buchanan County, Virginia, include hy- 
prea a silicates, dissolution a oxi- 
tion of pyrite, cation exchange precipitation 
of kaolinite, silica, and goethite. Core materials 
from the Norton Formation were used to identify 
minerals in the host rock. Activities of individual 
ions and saturation indexes of mineral phases were 
determined from water analyses. Reaction models ' 


iron from pyrite and siderite, calcium from plagio- 
clase and calcite, sodium from plagioclase, 
sium from chlorite, and carbon from carbon 
ide, calcite and siderite. Kaolinite, silica, and 
goethite precipitate. Carbon-13 data define the rel- 
ative contributions of carbon sources to models. 
Comparison of adjacent unmined and mined basins 
— that surface tly increases 
weathering reaction of ‘pyrite in contrast to 
weathering reactions of other mineral phases. In 
the area studied, reactive pyrite does not appear to 
be present in sufficient quantities in strata associat- 
ed with mined coal seams to cause acid mine 
drainage. (USGS) 
W88-03895 


EFFECTS OF LOW-LEVEL DAMS ON THE 

DISTRIBUTION OF SEDIMENT, TRACE 

ey ORGANIC SUBSTANCES ON 
SCHUYLKILL 


THE LO RIVER BASIN, 
PENNSYLVANIA, 

pe gl Survey, Harrisburg, PA. Water Re- 
sources 

T.H. Yorke, J. K. Stamer, and G. L. Pederson. 
Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Water-S Supply Paper 2256-B, 
1985. 53 p, 29 fig, 17 tab, 36 


iptors: *Path of pollutants, *Reservoirs, 
*Sediments, *Pennsylvania, *Schuylkill River, 
Water pollution sources, Urban hydrology, Trace 
metals, Heavy metals, Pesticides, Polychlorinated 
biphenyls. 


ba Bie od ar rene sede —uapic fa sae And 
study evaluates the effects of low-level dams 
in the lower Schuylkill basin, PA, on the distribu- 


historical and current 
data were used in the assessment. These data pro- 
vided a base for assessing the transport of trace 
substances, which are associated closely with riv- 
erbed sediments and suspended particles. Water 
and riverbed samples were collected for analyses 
of trace substances at numerous sites in the lower 
basin from 1978 to 1980. The six dams on the river 
between Pottstown and Philadelphia have had a 
significant effect on the rt of sediment and 
trace substances. Between 1954 and 1970, more 
than 4.7 million cu yards of sediment accumulated 
in the pools formed by the dams. Some trace 
substances are associated closely with coaetae 
material transported by the river.. The concentra- 
tion of suspended and total cadmium, chromium, 
copper, lead, nickel, and zinc correlated well with 
the concentration of suspended sediment and: sus- 
pended organic carbon. The average annual dis- 
charge ranged from 46% for nickel to 94% for 
lead For the Schuylkill River at Manayunk. Con- 





centrations of some 

Solicaiie eee 2 teil 

tions in surficial sediments; 

ticides were 1.5 to 2 times higher, 

tions of polychlorinated biphenyls were 2 times 
in the deeper deposits. (USGS) 


TRACE METAL-SEDIMENT 


Y, 
Geological Survey, Doraville, GA. Water Re- 
sources Div. 

A. J. Horowitz. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Water Supply Paper 2277, 1985. 
67 p, 12 fig, 26 tab, 166 ref. 


Descriptors: *Sediment c , *Trace metals, 
ne joni: ‘Path oO pollutants, Sedi- 
its, Physical partitioning, Fate of pollutants. 


PRIMER ON 
CHEMISTR’ 


aquatic systems, suspended sedi 
few centimeters of bottom sediment, con 


ion, transport, 

pry ae eat PI pom we. 1 gas ong 

their environmental impact determined —— 
Se en ee ysis of 

dissolved phases. This ‘Primer’ is designed to 
quaint the reader with the basic principles which 
govern the concentration and distribution of trace 
metals associated with bottom and suspended sedi- 
ments. Many factors affect a sediment’s capacity to 
collect and concentrate trace metals. Physical fac- 
tors include grain size, surface Lary surface 
exchange capacity, composi- 
tin. crease in metal Eoncetraton ar correlat- 
grain size increasing sur- 
face area, surface charge, cation exchange capac- 
ity, and increasing levels of iron and manganese 
oxides, organic matter, and clay minerals. Chemi- 
cal factors are also important, especially in terms 
< differentiating between samples having similar 


phase associations (with such sedimentary compo- 
nents as interstitial water, sulfides, carbonates, or- 
ee aieess adh = cee cone 
sediments eu complexation, 
within mineral ioe (O 
W88-03899 


INFLUENCES OF STRIP MINING ON THE 
HYDROLOGIC ENVIRONMENT OF PARTS 
Sg BEAVER CREEK BASIN, KENTUCKY, 1973- 


4, 
—— Survey, Richmond, VA. Water Re- 


sources Div. 
For primary bibliographic entry see Field 5A. 
W88-03906 


GROUNDWATER HYDROLOGY AND SUB- 
SURFACE MIGRATION OF RADIONUCLIDES 
AT A COMMERCIAL RADIOACTIVE-WASTE 
BURIAL SITE, WEST VALLEY, CATTARAU- 
GUS COUNTY, NEW YORK, 

ees Survey, Carson City, NV. Water Re- 
sources Di 

D.E. Prudic. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Professional Paper 1325, 1986. 
83 p, 36 fig, 16 tab, 77 ref. 


Descriptors: *Groundwater movement, *Glacio- 
hydrology, *Radioactive-waste *Model 
studies, *Path of pollutants, Hydrologic modeling, 
West Valley, Cattaraugus County, New York, Ra- 
dionuclide migration. 


Low-level radioactive wastes were buried from 
1963-75 in trenches excavated in a clay-rich till 
about 28 meters thick. Beneath the till is a lacus- 
trine sequence that is unsaturated in its upper part 
and acts as a drain to the till. The till is nearly 
isotropic; hydraulic conductivity ranges between 2 
times 10 to the minus 8th power and 6 times 10 to 
the minus 8th power centimeters/sec. Fractures 
with oxidized walls extend as much as 5 meters 
below the original land surface. The fractured till 
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is 5 to 10 times more permeable than the deeper 
unfractured as determined from computer sim- 
The dliedlen of groundwenes low in the 
till is predominantly downward, with an average 
linear pore velocity of 1 to 8 centimeters/year. 
Tritium less than 3 meters from three 
trenches in the 7 to 11 iS aime hae wen 
completed. Carbon-14 migrated less than 1 meter, 
and migration of other radionuclides is apparently 
even less. The migration of tritium and carbon-14 
occurs chiefly by diffusion. Radionuclides are far 
wnishaehee dita Ge ditee ‘se 
lace ly seepage oO} 
trench water through the trench covers, which can 
fro: voted a ey be es hy bee 
m recharge entering crac! orm in 
the cover. (USGS) 
W88-03909 


NATIONAL WATER SUMMARY 1984--HY- 
DROLOGIC EVENTS, SELECTED WATER- 
. co AND GROUNDWATER 


— Survey, Reston, VA. Water Resources 


For rimary bibliographic entry see Field 2F. 
widen 10 


WATER QUALITY OF LAKE GRANBURY, 
N |-CENTRAL 


For. poems bibliographic entry see Field 2H. 
W88-0392 


POLLUTION POTENTIAL OF PIT QUARRIES 
EMPLOYED AS WASTE DISPOSAL 

Missouri Univ.-Rolla. Dept. of Geophysics. 

For primary bibliographic entry see Field SE. 
W88-03933 


POTENTIAL GROUNDWATER IMPACTS 
FROM CHEMIGATION, 
Colorado State Univ., Fort Collins. Dept. of Civil 


copy, AOI in micro- 

esources Research Insti- 

tute, “Fort Collins. ae Report No. 141. 

See See My og 4 ref, append. 

Contract No. -G1006. Project No. 
USGS 100602. 


Descriptors: *Chemigation, ‘Irrigation wells, 
*Groundwater pollution, Computer models, Finite 
element method, Sprinkler irrigation, Irrigation 
systems, Pesticides, Fertilizers, Aquifers, Simula- 
tion analysis, Path of pollutants, Nitrates. 


Chemigation is the practice of applying fertilizers/ 
through a center pivot sprinkler irriga- 
‘ ti 


ronmental advantages. However, regulating agen- 
cies have expressed concern about the potential 
pon cha th contamination that may result from 
= use of chemigation. The concern is 
the irrigation well fails during the chemiga- 
tion cycle then the fertilizer/pesticide may be 
back-siphoned down the well and into the aquifer. 
In this study the fate in the groundwater system of 
these back-siphoned chemicals was investigated 
a digital contaminant transport model devel- 
be at a State University by the pees 
investigator. The model was used to simulate the 
effect of various breakdown scenarios, aquifer 
properties and stresses, quantities back-siphoned, 
and different chemical characteristics of con- 
taminant. Both conservative and nonconservative 
contaminant transport was modeled. In the con- 
servative case, nitrate was simulated to resent 
the back flow of a fertilizer down the well. The 
ps gp chemigation system layout simulated for 
case consisted of a quarter section sprinkler 
and a 1,000 gallon chemical storage tank. In the 
model simulations the removal of the nitrate from 
the aquifer was accomplished by restarting tl: 


67 
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irrigation well. About 1-1/2 days of pumping were 
required to lower the nitrate concentrations to safe 
levels. A delay of one week in r the irriga 
an well after breakdown increased slightly the 
saying. time required to remove the nitrate from 
the aqui er. In the nonconservative case, a pesti- 
cide was simulated to represent the back flow of a 
reactive contaminant that would be adsorbed on 
the solids aquifer skeleton. The adsorption of the 
pesticide greatly retarded the movement of the 
contaminant away from the irrigation well. How- 
ever, occurred slowly and it greatly 
increased the pumping time required to remove the 
contaminant the aquifer. (USGS) 
W88-03938 


WATER QUALITY OF LAKE WHITNEY, 
NORTH-CENTRAL 


—— Survey, Austin, TX. Water Resources 


For, primary bibliographic entry see Field 2H. 
W88-03944 


a ASPECTS OF ACID DEPOSI- 


Acid Precipitation Series, Volume 7, Butterworth 
Publishers, Boston. 1984. Volume edited by Owen 
P. Bricker. Series edited by John I. Teasley. 143 p. 


Descriptors: *Fate of pollutants, *Geochemistry, 
*Acid rain, Precipitation, Soil chemistry, Fallout, 
Metals, Nutrients, Water pollution effects, Acidic 
water, Chemical reactions, Water pollution 
sources, Weathering. 


Acid deposition is discussed from a geological 
perspective. Acid — reacts with the ma- 
terials of the li 


trogen 

pogenic. About 15% of the total cation denudation 
rate for the eastern U.S. is attributable to weather- 
ing of soil and rock by acid precipitation. In New 
England lakes zinc and lead levels in sediments 
have increase 2-10 times the background levels 
since 1860-1880 while calcium and manganese 
levels have declined. A hierarchial classification of 
soils and rocks which promote neutralization of 
acid precipitation shows that the areas most sus- 
ceptible to acid rain effects have thin or no soils, 
no sedimentary minerals, and massive silicate bed- 
rock. Aluminum levels in Adirondack surface 
waters speciate into inorganic monomeric alumi- 
num, organic monomeric aluminum, and acid-solu- 
ble aluminum, depending on acidity of the water 
and level of organic matter. These components 
vary temporally. Forested watersheds lose less 
Mg, Ca, and K nutrients when exposed to acid rain 
than does pastureland and cropland in the Rhode 
River, Maryland, estuary region. Mapping shows 
the areas of Canada most sensitive to acid 
precipitation, about 59% of the region. (Cassar- 


PTT) 
W88-03961 


Northwestern Univ., Evanston, IL. Dept. of Geo- 
logical Sciences. 

W. D. Bischoff, V. L. Paterson, and F. T. 
MacKenzie. 


IN: Acid Precipitation Series, Volume 7: Geologi- 
cal Aspects of Acid Deposition, Butterworth Pub- 
lishers, Boston, 1984. p 1-21, 8 fig, 5 tab, 30 ref. 


Descriptors: *Fate of pollutants, *Water pollution 
sources, *Acid rain, *Geochemistry, Sulfates, Ni- 
trates, Sulfur dioxide, Nitrogen oxides, “Model 
studies, Air pollution, Fallout, Weathering, Rocks, 
Neutralization, Precipitation. 


The geochemical mass balance was developed to 
evaluate the acid precipitation problem in the east- 
ern U.S. A number of conclusions were drawn 
from the modeling effort. Major inputs of sulfur 
dioxide and nitrogen oxides into the atmosphere in 
this region are anthropogenic. Biogenic sources 
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and anthropogenic fluxes oa outside the region 
are probably insignificant. The main removal proc- 

Osp transport, accounting for 39% of 
SO2 and 75% of nitrogen oxides. Dry and wet 
deposition respectively account for 26% and 19% 
of the SO2 emissions and 5% and 19% of wager! 
oxide emissions. The complete neutralization of 
excess acid in acid precipitation over the eastern 
U.S. because of reactions with rock and soil results 
in a maximum stream discharge of 160 billion 
moles/year of valltte es and 68 moles/year of nitrate. 
The probable maximum molar ratios of cations 
produced to acid consumed is 2:1 for sulfate and 
1:1 for nitrate. About 15% of the total cation 
denudation rate for the region can be attributed to 
weathering of soil and rock by acid precipitation. 


(Cassar- 
W88-03962 


CHRONOLOGY, MAGNITUDE AND PALEO- 
LIMNOLOGICAL RECORD OF CHANGING 
METAL FLUXES RELATED TO ATMOSPHER- 
IC DEPOSITION OF ACIDS AND METALS IN 
NEW ENGLAND, 

Maine Univ. at Grono. Dept. of Geological Sci- 


ences. 

J. S. Kahl, S. A. Norton, and J. S. Williams. : 
cal Aspects of Acid Deposition, Butterworth Pub 
cal Aspects o jutterwo! 
lishers, Boston, 1984. p 23-35, 6 fig, 4 tab, 23 ref. 


Descriptors: *Fate of pollutants, *Acid rain, *Geo- 
chemistry, *Lake sediments, Metals, Heavy metals, 
Fallout, by Ey Sediments, Calcium, 
Manganese, Lead, Zinc, Magnesium, Precipitation. 


Zinc and lead concentrations and deposition rates 
in sediments of three New lakes began 
rae (but at different rates) about 1860-1880. 
Maximum concentration increases range from 2 to 
10 times background. Sediment comceateenons of 
calcium and manganese decline concurrently with 
the increase in heavy metals. 
attributed to increased | 
from precipitation since that time. Maximum depo- 
sition rates of lead and zinc range from 1 to 3 
micrograms/sq cm/yr for the three lakes. Maxi- 
mum deposition rates for lead occur in the young- 
est sediment. However, recent sediments are de- 
Lown of zinc in spite of increased atmospheric 
loading. Watershed contribution and in-lake ge 
rocesses cause nonuniform deposition of 
pat Allochthonous alkali-leached but heavy- 
metal-laden detritus has strongly influenced sedi- 
ment chemistry in acidified watersheds for > 100 
years. Additionally, lakewater-sediment interac- 
= = sensibly alter sediment chemistry (Ca, 
ibly Zn) and water chemistry (Al, 
) as the lakes become acidified. (Au- 
thors ak abstract) 
W88-03963 


ACID RAIN NEUTRALIZATION BY GEOLOG- 
IC MATERIALS, 

Dartmouth Coll., Hanover, NH. Dept. of Earth 
Sciences. 

N. M. Johnson. 

IN: Acid Precipitation Series, Volume 7: Geologi- 
cal Aspects of Acid Deposition, Butterworth Pub- 
lishers, Boston, 1984. p 37-53, 2 tab, 16 ref. 


Descriptors: *Fate of pollutants, *Acid rain, *Geo- 
chemistry, *Precipitation, *Neutralization, Chemi- 
cal reactions, Soil chemistry, Bedrock, Silicates, 
Sedimentary rocks, Carbonates, Fallout, Sulfates, 
Nitrates, Hydrolysis, Kinetics, Weathering, South 
Cascade glacier, Jamieson Creek, Hubbard Brook. 


Soils and rocks composed of carbonates, clays, and 
gibbsite-related minerals quickly neutralize acid 
rain at relatively low temperatures. Quartz and 
silicates hydrolyze very sluggishly, and soils com- 
= of these minerals are vulnerable to the ef- 
of acid rain. Highly polymerized silicates are 
the most difficult to hydrolyze. Aluminum substi- 
tution in tetrahedral positions renders a silicate 
structure more vulnerable to hydrolysis or acid 
attack. Conditions which promote neutralization of 
acid rain include increased surface area of the solid 
(finely ground or defective crystals), lack of 
growth of new minerals, and hot climates. A hier- 


archy of reactions that provide acid sinks are given 
in order of decreasing avai ity in a kinetic 
sense: (1) free-base pools of the soil such as soil- 
water alkalinity, (2) minerals in the soil 
zone such as calcite, (3) sedimentary minerals in 
the bedrock such as carbonates and clays, and 4) 
silicates of the bedrock. The presence of any acid 
sink higher in the hierarchy preempts the action of 
sinks lower than itself. The areas sensitive to acid 
rain are missing the top items of the hierarchy. 
They have thin or no soils, no sedimentary miner- 
Sate thes cold ela ins concgea gs evn 

suggests that acid rain not greatly changed 
amount of hydrolysis weathering taking p 
however, the kind of hydrolysis has we sub- 
stantially. (Cassar-PTT) 


ALUMINUM SPECIATION AND EQUILIBRIA 
IN DILUTE ACIDIC SURFACE WATERS OF 
aa ADIRONDACK REGION OF NEW YORK 


‘ATE, 
Syracuse Univ., NY. Dept. of Civil pees 
C. T. Driscoll, J. P. Baker, J. J. Bisogni, an d C. L. 


field. 
IN: Acid ponents Series, Volume 7: Geologi- 
cal Aspects of Acid Deposition, Butterworth Pub- 
lishers, Boston, 1984. p 55-75, 8 fig, 5 tab, 40 ref. 


Descriptors: *Fate of pollutants, *Acid rain, *Geo- 
chemistry, *Aluminum, Chemical reactions, Adi- 
rondacks, Equilibrium, Surface water, Precipita- 
tion, Snowmelt, Seasonal variation, Organic 
matter, Organic carbon, Fluorides, Equilibrium, 
Podzols, Gibbsite, Acidic water. 


Aluminum levels in Adirondack surface waters, 
sampled 15 times during a year, were extremely 
variable. Although data were very scattered, a 
trend indicated that total ie fovels 
increased with decreases in pH below 5.0. At neu- 
tral pH, inorganic monomeric aluminum levels 
were low. As pH decreased, the inorganic mono- 
meric aluminum levels increased 
en of organic monomeric aluminum 
appeared to be independent of pH. However, the 
level of organic monomeric aluminum was signifi- 
cantly correlated with total organic carbon con- 
centrations. Acid-soluble aluminum occurred in 
low concentrations. Levels remained constant at a 
given site, and levels did not correlate with pH or 
total organic carbon. Temporal variations in alumi- 
num Seed a and form reflected temporal variations 
in pH and organic carbon levels. Inorganic alumi- 
num levels increased in streams during rainfall and 
snowmelt events when water flow was high and 
PH values were low. During low-flow, neutral-pH 
conditions inorganic monomeric aluminum levels 
were very low. During summer when microbial 
decomposition was greatest and podzolization was 
intense, total organic carbon levels and organically 
complexed aluminum levels both increased. The 
bulk of aluminum in Adirondack waters sampled 
was complexed with either natural organic matter 
or fluoride. (Cassar-PTT) 
W88-03965 


REGIONAL ASSESSMENT OF SENSITIVITY 
TO ACIDIC DEPOSITION 


F 
FOR EASTERN 
CANADA, 


Department of the Environment, Burlington (On- 
tario). Hydrology Div. 

A. E. Lucas, and D. W. Cowell. 

IN: Acid Precipitation Series, Volume 7: Geologi- 
cal Aspects of Acid Deposition, Butterworth Pub- 
lishers, Boston, 1984. p 113-129, 3 fig, 5 tab, 33 ref. 


Descriptors: *Fate of pollutants, ae rain, *Geo- 
chemistry, Acid water, Canada, Maps, Bedrock, 
Soil chemistry, Fallout, Sulfates, Precipitation. 


The sensitivity of surface waters in eastern Canada 
to acid rain was assessed using a set of factors and 
— Three sensitivity classes are identified. 
Each class has 3 to 7 subclasses of soil and bedrock 
characteristics. About 20% of eastern Canada has 
high potential for reducing acidity. Of this, 75% is 
associated with limestone bedrock in Ontario. A 
total of 21% of eastern Canada has a moderate 
potential to reduce acidity. These are shallow 
sandy soils overlying bedrock of moderate poten- 


tial. This combination covers >60% of Labrador. 
Low potential for rom acidity is found in 59% 
of eastern portions of Ontario and 
Quebec (29% and sme spectively are associat- 

ed with deep sands or no! y soils. An area of 
405,000 sq km not only receives at least 20 kg/ha/ 
yr of wet sulfate, but it is highly sensitive to the 
effects of acid deposition. This amounts to about 
13% of the total area of eastern Canada. (Cassar- 


PTT) 
W88-03967 


INFLUENCE OF DISPOSAL ENVIRONMENT 
ON AVAILABILITY AND PLANT UPTAKE OF 
HEAVY METALS IN DREDGED MATERIAL, 
Army Engineer Waterways Experiment Station, 
Vicksburg MS. Environmental Lab. 

B. L. Folsom, C. R. Lee, and D. J. Bates. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as ADA-112279. 
Price codes: A08 in , A01 i in microfiche. 
Technical Report EL-81-12, ber 1982. Final 
Report. 158 p, 25 fig, 52 tab, 142 ref, append. 


Descriptors: *Fate of pollutants, *Metals, *Aquatic 
lants, *Dredging, Heavy metals, Sediments, 

Marine sediments, Accumulation, Bioaccumula- 
tion, Oxidation, Zinc, Cadmium, Copper, Iron, 


7 pee Arsenic, Mercury, Nickel, Chromium, 


— metal uptake by esculentus from 
5 highly contaminated water sediments 
coder reduced (flooded) and oxidized (upland) dis- 
sa conditions was investigated in the green- 
jouse. Heavy metal uptake by Spartina alterniflora 
and Distichlis spicata from 14 highly contaminated 
saltwater sediments under flooded disposal condi- 
tions was also investigated. Air drying the sedi- 
ments increased the concentrations of DTPA-ex- 
tractable (available to the plant) heavy metals espe- 
cially zinc, cadmium, copper, manganese, chromi- 
um, and lead, in sediments and in interstitial water, 
compared with _— grown in flooded conditions. 
Plant uptake of heavy metals, especially zinc and 
cadmium, was greater in nas pee SS aes 
—— compared wg looded sediments. = 
yield was an important factor in determining p) 
uptake of heavy metals. Spartina aiteraifiors had 
higher zinc and lead concentrations and total 
metals uptake than did D. spicata. (Cassar-PTT) 
W88-03980 


DETERMINE FATES OF SEVERAL OIL 

SPILLS IN COASTAL AND OFFSHORE 

WATERS AND CALCULATE A MASS BAL- 

ANCE DENOTING MAJOR PATHWAYS FOR 

DISPERSION OF THE SPILLED O) 

Research Planning Inst., Inc., Columbia, SC. 

E. R. Gundlach, and P. D. Boehm. 

Available from the National Technical Information 

Service, S id, VA 22161, as PB83-152306. 
codes: AQ3 in paper copy, ‘A01 in microfiche. 

RPI/R/81/12-31030, December 1981. Final 

Report. 28 p, 3 fig, 4 tab, 90 ref. Contract No. 

NA80RAD00060. 


——. wae lution, *Water pollution 
| oe ‘ate of pd orn Oil slicks, 

Oil tankers, ai Oil lution, Marine envi- 
ronment. 


The results of scientific investigations of some of 
the major oil spills of the past are analyzed to 
determine the level of our quantitative understand- 
ing of oil dispersal and reaction pathways. The 
case histories that are analyzed include the Santa 
Barbara and IXTOC I blowouts, and the spills 
from the Arrow, Argo Merchant, Tsesis, and 
Amoco Cadiz. In all cases analyzed, a maxi- 
mum of 50% of the oil lost can be accounted for. 
The type of oil and the extent of physical mixing 
are probably the prime determinants of the quanti- 
ty of oil that mixes into the water column. Oil 
deposition in subtidal sediments ranged from 0.1 to 
8% of the total. Sediment type and currents influ- 
ence oil deposition and persistence. Oil stranding 
on shoreline varied from none (Argo Merchant) to 
28% (Amoco Cadiz). Microbial degradation varied 
greatly, ranging from minimal at the IXTOC I site, 





to very signi t (possibly 4.5% in the first weeks 
a at Amoco Cade (Halterman-PTT) 


ALTERNATIVE MANAGEMENT OPTIONS 
FOR THE CONTROL OF DIFFUSE PHOSPHO- 
RUS LOADS TO LAKE 


ERIE, 
— State Univ., Columbus. Dept. of A, : 

Ra bibliographic entry see Feld 50. 
we 3987 


WATER QUALITY 
IN 


yette, C. 
For primary bibliographic ee see Field 2H. 
W88-03992 


NATURAL ENRICHMENT OF ARSENIC IN 
LOCH LOMOND SEDIMENTS, 
Glasgow Univ. (Scotland). Dept. of Forensic Med- 


For primary bibliographic entry see Field 2K. 
W88-03993 


OPHILA IN A HOSPI- 


University Hospital of Wales, Cardiff. Public 
Health Lab. 


For primary bibliographic entry see Field 5F. 
W88-03994 


COMPARATIVE STUDY OF STRAINS OF SAL- 
MONELLA ISOLATED FROM IRRIGATION 
pean lis Soaguaratg 


Granada Univ. Racy Dept. of Food Science, 

Toxicologyand Applied Chemical Analysis. 

B. Sa Villanees Re Ruiz, A. Cueto Espinar, and 
Carmona. 


M. J. Bolanos 
logy and Infection, Vol. 98, No. 3, p 271- 
276, June 1987. 3 tab, 19 ref. 


Descriptors: *Pollutant identification, *Human dis- 
eases, *Irrigation water, *Vegetable crops, Water 
quality, Moni Fate of pollutants, Public 
health, Salmonella, Mi iological studies. 


A total of 181 samples of irrigation water from the 
farmlands of Granada was examined for the pres- 
ence of Salmonella . At the same time 849 
samples of the crops these farmlands and of 
po ae sold i - city hg —" ye 
was done regularly over February 
rage Ba ran from March 1981 to 
1983 Isolates from these sources were compared 
with 93 salmonellas isolated from human patholog- 
ical material at various hospitals of the city of 
Granada from 1979-80, and again from 1981-3. The 
most commonly isolated serotypes of human origin 
were S. typhimurium and S. 5 ee ae 
tion waters and in crops, himurium, S 
pemba, S. london and S. oa 8 bhocdey were the most 
common. results indicate a close relationship 
between the isolates from the irrigation waters and 
those from the vegetables, but therr relationship to 
prevalent human infections is less clear. (Author's 


W88-03995 
OCCURRENCE OF MULTIPLE ANTIBIOTIC 


FAECALLY CONTAMINATED FRESH-WATER 
STREAMS IN HONG KONG, 

Chinese Univ. of Hong Kong, Shatin. Dept. of 
Microbiology 

G. i: French, J. Ling, K. L. Chow, and K. K. 
Mark. 


Epidemiology and Infection, Vol. 98, No. 3, p 285- 
299, June 1987. 2 fig, 7 tab, 31 ref. 


Descriptors: *Water quality, *Bacteria, *Hong 
Kong, *Human y *Poilutant identification, 
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*Antibiotics, Microbiological studies, Bacterial 
analysis. 


Lesaien Of the Hi 3K N Territo. 

in areas lew Territo- 

cemeae ete 
high {00,000 f. rer dhe apace ~ 

as as c.f.u. contaminating 
organisms show a high of antibiotic 

resistance and multiple resistance. With direct plat- 

ing of water samples onto antibiotic-con 


taining 
Saceela, Wane: secblelinnseclsaan,. 90 -citoouse 
ampicillin. % chioram- 


these 
as 98%, 8% and 3% respectively. More 
than 70% of strains were resistant to two or more 
antibiotics, 29% to five or more and 2% to eight or 
more. A total of 98 patterns of antibiotic resistance 
were detected with no one pattern 


The 
lence of resistance and multiple resistance was 
associated with the heaviest contamination by E. 
coli. Analysis of selected stream isolates revealed 
multiple plasmid bands arranged in many different 
but multiple eae resistances were 
mediated by single trans- 


BACTERIOLOGY OF THE FRESHWATER EN- 
VIRONMENT: IMPLICATIONS FOR CLINI- 


THERAPY, 
er Univ., Nashville, TN. School of Medi- 


PS. S. a> M. Yajko, P. S. Nassos, K. W. 
Kizer, and J. A. Morris. 

Annais of Emergency Medicine AEMED3, Vol. 
16, No. 9, p 1016-1022, eae 1987. 3 fig, 1 
tab, 54 ref. 


Descriptors: *Aquatic bacteriology, Rage 
*Aquatic environment, *Bacterial analysis, *Mi- 
crobiological studies, *Water treatment, at, "Water 
——_* a Public health, Water quality, Dis. 


cies were relatively resistant to a wide variety of 
luded rim, cefa- 


imipenem, 

oprim-sulfamethoxazole. Freshwater Gram-posi- 
tive organisms did not display any unexpected 
susceptibility features. Recommendations for treat- 
ment are based on sensitivity in culture and the 
potentially serious nature of infections caused by 
Aeromonas species. (Author’s abstract) 


UNDERSEEPAGE AT THE LOY YANG SET- 
TLING POND DAM, 

State Electricity Commission of Victoria, Mel- 
bourne (Australia). 

For primary bibliographic entry see Field 8B. 
W88-04000 


CONTAMINATED FOOD AND UPTAKE OF 


I RESEARCH, 
Innsbruck Univ. (Austria). Inst. fuer Zoologie. 
R. Dallinger, F. Prosi, H. Segner, and H. Back. 
Oecologia OECOBX, Vol. 73, No. 1, p 91-98, 
August 1987. 4 tab, 142 ref. Fonds zur Forderung 
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der Wissenschaftlichen Forschung in Osterreich 
Projects No. P5962B and S-35/04. 


Descriptors: *Path of pollutants, *Heavy metals, 
*Fish, *Food chains, Bioaccumulation, Aquatic 
ecosystems, Public health. 


The uptake of heavy metals via the alimentary 
tract can be an important factor for the metal 
pre tn cea para 3 ere pena 
bioaccumulation, biotransference, or concentration 
en ae te eee 
threat originating from heavy metals in an aquatic 
food chain. In polluted aquatic ecosystems the 
transfer of metals through food chains can be high 
enough to about harmful concentrations in 
the tissues of fish. This relationship is called the 
food chain effect. Two kinds of ecological factors 
influence the food chain effect: first, high levels of 
contamination of the food and second, the reduc- 
peep Be ceo feta pe ersity. When susceptible species 
metal-tolerant food organisms may 
eaten = we beags te sere eee may be based 
either on their ability to accumulate excessive 
amounts of metals or to exclude heavy metals from 
the tissues. These two ee feedback 
mechanisms which may or weaken the 
food chain effect. It is concluded that future inves- 
tigations on transference of heavy metals to fish 
must take into more careful consideration the spe- 
cific ecological situation of a given environment. 
(Author’s abstract) 
W88-04011 


RELATIVE IMPORTANCE OF ACIDITY 
SOURCES FOR HUMIC LAKES IN NORWAY, 
Norsk Inst. for Vannforskning, Oslo. 

D.F.B A. Henriksen, and S. A. Norton. 
Nature NATUAS, Vol. 329, No. 6138, p 432-434, 
October 1, 1987. 1 fig, 2 tab, 25 ref. 


: *Humic matter, *Norway, *Acidic 
waters, *Acid rain, *Water pollution sources, Hy- 
drogen ion concentration, Lake morphology, Sul- 
fates, Acidity, Organic acids. 


The FY caper role of natural processes sig peer 
to acidification and the occurrence of acidic 
lakes (pH<5) has received considerable attention, 
but there has been no direct test of the importance 
of some of the postulated natural pi 
Scandinavia where large numbers of ‘acidic lakes 
occur. Some authors have argued that lakes were 
acidic simply because of processes occurring in 
acid soils, and that the effects of acidic precipita- 
eee ae 
—* ted of the role of strong and weak 
acidity status of moderately humic 
fakes pthc organic carbon (TOC) 2-15 mg/L) in 
two areas of Norway. The two areas received 
precipitation with differing acidity and amounts of 
sulfate. The data suggest contributions by organic 
acids to acidity, but strong acids associated with 
sulfate further reduce the pH and explain the 
recent acidification of colored lakes in southern 
Norway. (Author’s abstract) 
W88-04013 


ICAL PROCESSES GOVERNING SOIL 
AND WATER ACIDIFICATION, 
Colorado State Univ., Fort Collins. Dept. of 


Agronomy. j 

J. O. Reuss, B. J. Cosby, and R. F. Wright. 

Nature NATUAS, Vol. 329, No. 6134, p 27-32, 
September 3, 1987. 7 fig, 56 ref. 


Descriptors: *Acid rain, *Chemical reactions, 
*Path of pollutants, *Acidity, *Soil contamination, 
*Water pollution sources, Hydrogen ion concen- 
tration, Alkalinity, Cation exchange. 


Key soil processes in concert with inputs of strong 
acids from the atmosphere explain the observed 
trends in soil and water acidification in North 
America and Europe. The apparent paradox of 
waters with pH>5.5 draining acidic soils in pris- 
tine areas not receiving significant acid deposition 
is readily understood as the result of the simultane- 
ous effect of inorganic carbon equilibria, cation 
exchange, inorganic aluminum equilibria and 
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chemical weathering. These are well-known and 
important components in soil solution chemistry; it 
is their simultaneous interaction that results in the 
apparent paradox. The elevated P sub CO2 in soils 
results in acidic soil solution with positive alkalini- 
ty; upon emerging as streamwater d g 
occurs and pH increases. The result is pH>5.5 
waters draining acidic soils found in such areas as 
Alaska, northern Canada, northern Norway and 
northern Sweden. These equilibria and flux rela- 
tionships also explain a second apparent paradox. 
Acidic soils contain exchangeable H(+) and 
Al3+) in amounts equivalent to thousands o 
years of acid deposition; yet acid deposition “ 
such soils causes acidification of runoff with subse- 
went loss of fish and other biological effects. In 
absence of mobile acid anions the enor- 
mous store of acid in such soils seldom results in 
the acidification of freshwaters to the stage at 
which alkalinity becomes negative; H(+) and inor- 
Al(3+) are not mobilized to levels toxic to 
Er Aadhitinn of relatively small amounts of strong 
acids to such acid soils, however, can have a major 
effect on the acidity and concentration of inor; 
ic Al in runoff. Mobile strong acid anions such as 
$04(2-) and NO3(-) readily rt H(+) and 
Al(3+) out of the soil. (Lantz- 
W88-04014 


RATE OF ACIDIFICATION OF AQUATIC 
ECOSYSTEMS IN ONTARIO, CANADA, 
Ontario Ministry of the Environment, Dorchester. 
Dorset Research Center. 

P. J. Dillon, R. A. Reid, and E. Grosbois. 

Nature NATUAS, Vol. 329, Ho. 6134, p 45-48, 
September 3, 1987. 4 fig, 2 tab, 23 ref. 


Descriptors: *Acid rain, *Acidification, *Water 

pollution effects, *Aquatic environment, *Ontario, 
PAcidic waters, of pollutants, Ecosystems, 
Streams, Alkalinity, Hydrogen ion concentration. 


Although the acidification of lakes and streams in 
several parts of the world as a consequence of the 
emission and deposition of S and N oxides is well- 
documented, no direct measurement by continuous 
monitoring of acidification rate of any lake has 
been reported. In many cases, historical data have 
been compared to recent data and acidification of 
aquatic systems, generally over periods of decades, 
demonstrated. But methodo changes have 
always compromised the results. In other cases, 
historical chemical conditions of lakes and streams 
have been inferred from either geochemical rela- 
tionships or from paleolimnological records and 
compared to current conditions. Here the first 
direct observations of the acidification rate of a 
lake that has undergone extensive to its 
aquatic biota as the result of deposition of acids of 
anthropogenic origin are presented. A threefold 
decrease in alkalinity and a decrease of 0.2 pH 
units occurred in the lake despite a reduction in the 
deposition rate of strong acids over the period of 
study. Acidification was accompanied by a de- 
crease in base cation content in the lake but not an 
increase in strong acid anion (SO4(2-)) concentra- 
tion, indicating that there has probably been a 
depletion of available cations in the lake’s catch- 
ment. (Author’s abstract) 

W88-04015 


OUT FROM 

WATERS BY BIOLOGICAL ACTIVITY, 

International Lab. of Marine Radioactivity, 

Monaco-Ville (Monaco). 

S. W. Fowler, P. Buat-Menard, Y. Yokoyama, S. 
and E. Holm. 


G) 
Nature NATUAS, Vol. 329, No. 6134, p 56-58, 
September 3, 1987. 4 tab, 29 ref. 


Descriptors: *Path of pollutants, *Mediterranean 
Sea, *Chernobyl, *Zooplankton, Radioactive 
wastes, Cesium radioisotopes, Radionuclides. 


RAPID REMOVAL OF CHERNOBYL —_ 
MEDITERRANEAN SURFACE 


The sinking of particulate organic matter from the 
euphotic zone is an important pathway for the 
vertical transport of many elements and organic 
compounds in the sea. Many natural and artificial 
radionuclides in surface waters are readily ad- 
sorbed onto suspended particles and are presum- 


ably scavenged and removed to depth on time 
scales commensurate with both particle sinking 
rate and retention time of the radionuclide on the 
— Previously, abyssal benthic organisms 
rom the northeast Pacific were found to contain 
short-lived fission products which entered the sea 
surface as fallout nuclear testing. The pres- 
ence of these radionuclides at great depth could 
not be explained by Stokesian settling of small 
fallout particles and it was hypothesized eb — 
plankton grazing in the surface layers — 
these particle-reactive radionuclides into large, rel- 
atively dense fecal pellets which rapidly sank to 
depth. Data are reported here from a time-series 
sediment trap experiment, and concomitant zoo- 
plankton collections, which show conclusively that 
Chernobyl radioactivity, in icular the rare 
— pric 141-Ce and 1 entering the 
lediterranean as a single pulse, was rapidly re- 
sees from surface waters and rted to 200 
m in a few days primarily by zoop grazing. 
(Author’s abstract) 
W88-04016 


AQUATIC MICROBIAL ACTIVITY AND MA- 
CROFAUNAL PROFILES OF AN OKLAHOMA 


Cooperative Inst. for Research in Environmental 
Science, Boulder, CO. 

G. A. Burton, and G. R. Lanza. 

Water Research WATRAG, Vol. 21, No. 10, 
1173-1182, October 1987. 10 fig, 3 tab, 39 


Descriptors: *Streams, *Aquatic environment, 
*Toxicity, *Macrofauna, *Water quality, Microbial 
degradation, Oklahoma, Microbiological studies, 
Enzymes, Plankton, Monitoring, Electron trans- 
port, Bioassays. 


A toxicity assessment was conducted on Skeleton 
Creek, near Enid, Oklahoma. This creek received 
effluents from an oil refinery, municipal waste 
treatment facility, and a fertilizer processing plant. 
Microbial activity assays, which focused on sedi- 
= include: dehydrogenase, alkaline phospha- 

tase, glucosidase, amylase and protease activity. 
Microbial electron transport system activity was 
also measured in overlying waters and sediments. 
Results were compared to a study conducted at the 
same time by the U.S. EPA which measured in- 
stream lankton and benthic communities. In 
addition, EPA conducted 7-day Ceriodaphnia re- 
productive toxicity tests and 7-day larval fathead 
minnow growth tests. Effects occurred below the 
3 discharges and similar response patterns were 
noted between surrogate microbial assays and 
stream communities. results highlight the 
importance and feasibility of multi-tiered test 
schemes in aquatic toxicity assessments. (Author’s 


abstract) 
W88-04019 


DETERMINANTS OF THE MICROBIOLOGI- 
CAL CHARACTERISTICS OF SPA POOLS IN 
SOUTH AUSTRALIA, 

South Australian Health Commission, Adelaide. 
A. Esterman, I. Calder, C. Cameron, D. Roder, 
and R. Walters. 

Water Research WATRAG, Vol. 21, No. 10, p 
1231-1235, October 1987. 6 tab, 23 ref. 


rs: *Water quality control, *Water qual- 

ity, henobiologieal studies, * Spa F pools, *Austra- 

lia, Pseudomonas aeruginosa, itoring, Amoe- 
ea Cyanuric acid, Chlorine, Disinfection. 


The microbiological quality of 49 South Australian 
spa pools was assessed, using as criteria the pres- 
ence or absence of Pseudomonas aeruginosa, the 
colony count, and the Ber oe or absence of 
amoebae. Chlorine was the disinfectant most fre- 
quently used (with or without cyanuric acid), fol- 
lowed by bromine. The microbiological quality of 
water samples did not vary by disinfectant mode, 
except of samples from pools using cyanuric acid 
which gave poorer results for amoebae. Where 
chlorine alone was used for disinfection, results 
indicate that a free chlorine residual of at least 4 
mg/L is necessary to be 95% sure of acceptable 
microbiological quality. (Author’s abstract) 
W88-04026 


MICROBIAL DEGRADATION OF NITRILO- 
TRIACETATE (NTA) DURING RIVER WATER/ 
GROUNDWATER INFILTRATION: LABORA- 
TORY COLUMN STUDIES, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, 
bendorf (Switzerland). 

E. Kuhn, M. Van Loosdrecht, W. Giger, and R. P. 
Schwarzenbach. 

Water Research WATRAG, Vol. 21, No. 10, p 
1237-1248, October 1987. 10 fig, 29 ref. Swiss 
— Science Foundation Project No. 3,944- 


Descriptors: *Biode; tion, *Nitrilotriacetate, 
*Path of pollutants, *Infiltration, *Surface-ground- 
water relations, *Microbial —— *Fate of 
pollutants, Groundwater, ivers, Aquifers, 
Groundwater quality. 


In laboratory column experiments with aquifer ma- 
terial collected from a natural river water/ground- 
water infiltration site, the effects of changes in 
NTA concentration (0.06-3.40 micrometers), tem- 
perature (5-20 C), and redox conditions on the 
microbial degradation of NTA during infiltration 
have been investigated. Under both aerobic and 
denitrifying conditions, NTA was rapidly mineral- 
ized and supported microbial growth as a sole 
carbon and energy source. The presence of other 
degradable organic compounds and of trace metals 
had no significant effect on the total rate of NTA 
elimination after a 21.8 cm flow distance. At con- 
centrations between 0.02 and 0.05 micrometers, 
NTA degradation was still rapid (apparent pseudo 
first-order rate constants of up to 15/day). From 
the results of the column experiments it may be 
concluded that under environmental conditions 
typical for Switzerland, very low residual NTA 
concentrations (< 0.01 micrometers) should be 
SEES 6 at Sans ot Shp ane is Op OEE 
after only a few meters of infiltration, even when 
concentrations of NTA in river water reach 3-4 
micrometers. This conclusion is corroborated by 
results of field measurements. (Author’s abstract) 
'W88-04027 


OBSERVATIONS OF THE PREFERENTIAL 
LOSS OF MAJOR a, FROM MELTING 
SNOW AND LABORATORY ICE, 

University of East An Norwich (England). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2K. 
W88-04032 


TRACE METALS: CD, CU, PB AND ZN IN 
GELATINOUS MACROPLANKTON FROM 
THE NORTHWESTERN MEDITERRANEAN, 
Institut National de la Sante et de la Recherche 
Medicale, Paris (France). 

For primary bibliographic entry see Field 5A. 
W88-04033 


SPATIAL VARIABILITY OF SOIL SALINITY 
IN FURROW-IRRIGATED TORRIFLUVENTS, 
Texas A and M Univ., El Paso. Agricultural Re- 
search and Extension Center. 

For primary bibliographic entry see Field 3C. 
W88-04043 


DBCP, EDB, AND TCP CONTAMINATION OF 
GROUND WATER IN HAWAII, 

Hawaii Univ. at Manoa, Honolulu. Water Re- 
sources Research Center. 

D. S. Oki, and T. W. Giambelluca. 

Ground Water GRWAAR, Vol. 25, No. 6, p 693- 
Jor November-December 1987. 13 fig, 3 tab, 25 
ref. 


Descriptors: *Path of pollutants, *Groundwater 
pollution, *Hawaii, *Pesticides, Organic com- 
pounds, DBCP, EDB, TCP, Pesticides, Fate of 
pollutants, Groundwater quality, Wells. 


In recent years, several pesticide-related contami- 
nants have been detected in the groundwaters of 
the State of Hawaii. Two soil fumigants previously 
used by pineapple growers, 1,2-dibromo-3-chloro- 





propane (DBCCP) and 1,2-dibromoethane or eth- 
ylene dibromide (EDB), have been detected in 


the 

(TCP), also has been detected 

wells. DBCP, EDB, and TCP are of 

concern to State public health o 

known and ible unknown health effects associ- 


increasing. 

owes trends in DBCP concentration at present 
a to site. (Author’s abstract) 

ws88-04061 


HORIZONTAL PLANE SOURCE MODEL FOR 
GROUND-WATER TRANSPORT, 
96 A Resource Co., Concord, MA. 


Ground Oi Water GRWAAR, Vol. 25, No. 6, p 733- 
739, November-December 1987. 4 fig, 10 ref, 
append. 


Descriptors: *Groundwater movement, *Path of 
— tants, *Horizontal eae Simulation analysis, 


eet ve Se ae et ot ee 
three-dimensional con‘ 


Ss QUALITY MODELING USING PER- 
Virginia Univ., Charlottesville. Dept. of Civil En- 
WS. Lar 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 10, p 909-913, October 
1987. 2 tab, 17 ref. 


: “Computer models, *Computers, 
*Sim analysis, *Path of pollutants, *Water 
quality poovter Pate of pollutants, Water ro 
Model studies, Fren oat Se demand, Dis- 
solved oxygen, Estuaries, Streams, Lakes. 


ee ee streams, 


now offer a cost-effective alterna- 

tive to mainframes in water quality modeling. The 

new 80386-based computers would make this alter- 

native even more attractive because they offer 

minicomputer capability. The capability of a well 

} personal computer systems can do for 
is demonstrated. First, 


. . aypen 
oxygen (BOD-DO) modeling of streams and estu- 
aries, estuarine eutrophication modeling, to highly 
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complicated time-variable modeling of lakes and 
estuaries. These provide a good perspective on the 
use of personal computer systems for water quality 
modeling. Second, hardware and software used for 
these applications are discussed. There are > 200 
Glico tronde of putenel coulputers Most of 
them use similar processors such as 8088, 8086, or 
80286 as the central processing unit. 

focus on the machines which are commonly used 


ENVIRONMENTAL CONTAMINATION BY 

POLYCHLORINATED DIBENZO-P-DIOXINS 

AND DIBENZOFURANS ASSOCIATED 
ISCHARGE, 

Environmental Research Lab.-Duluth, MN. 

D. W. pg C. Butterworth, W. M. DeVita, 


and C. P. 

Biomedical and and Environmental Mass Spectrometry 
BMSYAL, Vol. 14, No. 8, p 443-447, August 1987. 
3 fig, 3 tab, 7 ref. 


Descriptors: *Pulp wastes, *Dioxin, *Fish, *Tissue 
analysis, *Fate of pollutants, *Path of pollutants, 
vial sediments, wastes, Pollutant 
hy, Environmen- 

ludge, Water pollu- 

Chemical analysis, 


os seven pulp and paper mills, fish from 
well Reservoir, and Wisconsin River 
sediments were analyzed for 2,3,7,8-TCDD (2,3,7, 
. The level of con- 
from not ‘detectable (1 pico- 

) to over over 400 


res 
gram/gram 


other polychlorinated dil 
= polychlorinated seer nt (PCDFs). Poly- 
xanthenes and xanthones were B nomen 
fied as — are aaare apie in the oe see 
bioavai- 


lability of PCD perenne 
matrices including municipal incinerator fly 
and pap gan Aah ae hp 


carp to mut fly 
Tndes (BD of select 2.3.7. 
isomers, 


isomers, 
creased with an HM ror degree of chiesiesion: 
The BI was nearly the same for PCDDs and 
PCDFs with similar chlorine substitution patterns 
baie the same a See of chlorination. The BIs calcu- 
ID and PCDF concentrations in 
saliaapact tis feos tie Pesoentl Reservoir of 
the Wisconsin River showed a similar trend of 
decreasing BI with increasing degree of chlorina- 
tion for PCDDs. (Geiger-PTT) 
W88-04078 


BACTERIOLOGICAL CHARACTERISTICS OF 


wn. 
Canadian Journal of Public Health CJPEA4, Vol. 
78, No. 3, p 181-184, May-June, 1987. 2 tab, 11 ref. 


ener *Water = *Coliforms, *Manito- 
ba, *Bioindicators, *Beaches, Bacteria, Public 
health, Escherichia coli, Monitoring, 
a Water pollution effects, 
teria, Swimming, Infection, Lakes, Renin 
Regulations. 


reves 


During the summers of 1984 and 1985, a total of 
6680 samples of lake water were collected from 15 
of the most popular beaches in Manitoba and tested 
for fecal coliforms, enterococci and Escherichia 
coli. The 30 day maximum geometric mean of 200 
fecal coliforms 100 ml of water recommended 
as the acceptable maximum limit in the 1983 
Guidelines for Canadian Recreational Water for 
bather protection was achieved by beaches in all 
three geographic regions. The United States Envi- 


71 
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ronmental Protection Agency (USEPA) criterion 
of 126 Escherichia coli per 100 ml of water was 
satisfied by the beaches on the west side of Lake 
Winnipeg. The USEPA criterion of 33 enterococci 
per 100 ml, as well as the enterococcus criteria 
proposed for Manitoba were not met by most 
beaches in all three regions. Before recommending 
changes to the national guidelines for recreational 
water quality (i.e. adding enterococci criteria), it is 
important to document an association between ill- 
ness and counts of a specific indicator bacteria, 
standardize the test procedures for this 

and to agree on the bacterial counts that would 
relate to an acceptable risk to bathers. (Author’s 
abstract) 

W88-04079 


DISTRIBUTION OF INDICATOR BACTERIA 
AND VIBRIO PARAHAEMOLYTICUS IN 
SEWAGE-POLLUTED INTERTIDAL  SEDI- 
MENTS, 


Massachusetts Univ. at Boston. Dept. of Biology. 
M. P. Shiaris, A. C. Rex, G. W. Pettibone, K. 
Keay, and P. McManus. 
Applied and Environmental Méicrobiolo 
AEMIDF, Vol. 53, No. 8, p 1756-1761, pom 
1987. 2 fig, 4 tab, 19 ref. National Institutes of 
Health, Biomedical Research Support Grant S.O. 
7RRO7199-04. 


Descriptors: *Bioindicators, *Vibrio, *Marine sedi- 
ments, *Boston Harbor, *Path of pollutants, *Coli- 
forms, Water pollution effects, Spatial distribution, 


taminations, Wastewater disposal, Microbiological 
studies. 


The impact of a sewage point source on the bacte- 
rial densities in an intertidal mud flat in Boston 
Harbor, Massachusetts, was inv The area, 
Savin Hill Cove, acts as a receiving basin for a 
combined storm and sewage outlet (CSO). Prelimi- 
nary examination of sediments and overlying water 
at high tide demonstrated that fecal coliforms were 
present in sediments at abundances 2 to 4 orders of 
hi than in the overlying water 
column. The following bacterial counts were de- 
termined from ee 
460 m from the CSO: total bacteria by 
epifluorescent microscopy, heterotrophic bacteria 
by plate counts on nutrient-rich and _——— 
fecal coliforms and enterococci by mem- 
brane filtration, and Vibrio caitaaniions bya 
most probable-number technique with a resuscita- 
— Median sediment grain size, average tidal 
a ee ee and total organic 

except for parahaemolyticus, declined 
cantly with distance fon the’ the outfall. M ‘Rinlc 
analysis indicated that tidal exposure 


in appreciable numbers in sediments as far as 460 m 
away from the CSO. In contrast, V. ly- 
ticus densities did not correlate with the other 
bacterial counts nor with any of the environmental 
parameters examined. These results indicate that 
intertidal sediments which adjoin point sources of 
pollution are severely contaminated and should be 
considered as potentially hazardous reservoirs of 
sewage-born diseases. (Author’s abstract) 
W88-04081 


SURVIVAL OF CANDIDA ALBICANS IN 
TROPICAL MARINE AND FRESH WATERS, 
Puerto Rico Univ., Rio Piedras. Microbial Ecolo- 
gy Lab. 

L. Valdes-Collaza, A. J. Schultz, and T. C. Hazen. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 53, No. 8, p 1762-1767, po 
1987. 5 fig, 2 tab, 32 ref. Public Health Service 
Grants RR-8102 and RR-2657. 


Descriptors: *Candida albicans, *Fate of pollut- 
ants, *Yeasts, *Escherichia coli, *Coastal waters, 
*Puerto Rico, *Rain forests, Water quality, Coli- 
forms, Industrial wastes, Bioindicators, Organic 
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sooding, Tice Tropical regions, Water pollution sources, 
pollutants, Public health. 


A survey of Candida albicans indicated that the 
organism was present at all sites sampled in a rain 
forest stream and in near-shore coastal waters of 
Puerto Rico. In the rain forest watershed no rela- 
tionship existed between densities of fecal coli- 
forms and densities of C. albicans. At two pristine 
sites in the rain forest watershed both C. albicans 
and Escherichia coli survived in diffusion cham- 
bers for extended periods of time. In near-shore 
coastal waters C. albicans and E. coli survival 
times in diffusion chambers were enhanced by 
effluent from a rum distillery. The rum distillery 
effluent had a greater effect on E. coli than on C. 
albicans survival in the diffusion chambers. These 
studies show that neither E. coli nor C. albicans 
organisms are good indicators of recent fecal con- 
tamination in tropical waters. It further demon- 
strates that pristine freshwater environments and 
marine waters receiving organic loading in the 
tropics can support densities of C. albicans which 
may be a health hazard. (Author’s abstract) 
W88-04082 


ALKALINE APPROACH TO TREATING 
COOLING TOWERS FOR CONTROL OF LE- 
GIONELLA PNEUMOPHILA, 

Pittsburgh City Water Dept. PA. 

For primary bibliographic — see Field 5G. 
W88-04083 


AND ANTIGENICITY REDUC- 

TION RATES OF HUMAN ROTAVIRUS 
STRAIN WA IN FRESH WATERS, 
Georgia Univ., Athens. Dept. of Food Science and 
Technology. 
O. C. Pancorbo, B. 2. Evanshen, W. F. Campbell, 
S. Lambert, and S. K. Curtis. 
— and Envrionmental Microbiology 

IDF, Vol. 53, No. 8, p 1803-1811, August 
1987. 7 fig, 2 tab, 39 ref. 


Descriptors: *Viruses, *Chlorination, *Fate of pol- 
lutants, “Hydrogen ion concentration, *Microbio- 

*Infection, Wastewater, Models, 
Human diseases, Path of pollutants, Water pollu- 
tion effects, Groundwater, Assay, Lakes, Drinking 
water, Bioassays. 


The rates of inactivation of human rotavirus type 2 
(strain Wa) (HRV-Wa) and poliovirus type 1 
(strain CHAT) were compared in polluted waters 
(creek water and secondary effluent before chlor- 
ination) and nonpolluted waters (lake water, 
undwater, and chlorinated tap water). Viral 
infectivity titers were determined by plaque assays, 
while HRV-Wa antigenicity also was monitored 
by an enzyme-linked immunosorbent assay. Both 
viruses persisted longest in lake water and shortest 
in tap water. The actual inactivation times (i.e., 
times required for two-log base 10 reductions of 
initial viral titers) for the two viruses were signifi- 
cantly different in all waters except tap water. 
With the exception of the groundwater and sec- 
ondary effluent results, the HRV-Wa inactivation 
times in the fresh waters were significantly differ- 
ent. Owing perhaps to aggregation, HRV-Wa ap- 
peared less susceptible to the effects of chlorine 
than previously reported for this virus and for the 
simian rotavirus SAl1. HRV-Wa displayed pro- 
longed survival in lake water and groundwater 
exceeding that previously reported for the SA11 
virus. The HRV-Wa infectivity reduction rate (ki) 
was significantly correlated with the water pH 
(ie., as pH increased, ki increased). The water pH 
may have influenced viral aggregation and thereby 
HRV-Wa susceptibility to other virucidal factors 
in the water. Enzyme-linked immunosorbent assay 
results showed similar inactivation patterns with 
the most significant reduction in HRV-Wa antige- 
nicity occurring in polluted waters and tap water. 
In all waters, — tap water, infectivity 
declined at a faster rate than antigenicity. It is 
proposed that HR V-Wa can be used as a model for 
future studies of rotaviral persistence in the aquatic 
environment. (Author’s abstract) 
‘W88-04084 


STATUS OF GROUNDWATER POLLUTION IN 
THE SAN GABRIEL VALLEY, RNIA, 
J. D. Earley. 

Journal of Environmental Health JEVHAH, Vol. 
50, No. 1, p 33-34, July-August, 1987. 1 fig, 6 ref. 


Descriptors: *Groundwater pollution, *California, 
*Public health, Water pollution prevention, 
*Water pollution sources, *Organic compounds, 
*Path of pollutants, Drinking water, Water pollu- 
tion effects, Aquifers, Chlorinated h: 

Industrial wastes, Carbon filters, Leachi 
tetrachloride, Trichloroethylene, Perchioroethy- 
lene. 


Contamination of groundwater in the San Gabriel 
Valley of California has been identified as a poten- 
tial health hazard from industrial sources. Volatile 
om chemicals deposited into the ground at the 
landfill, the Monterey Park dump, and other 
illegal — sites are slowly moving towards the 
San Gabriel Valley aquifer. An expanded sampling 
a age for the entire San Gabriel Basin and out- 
areas was yee by the California 
Department of Heal Services and the Los 
les County Department of Health Services. To 
date, the p Ber program has identified 59 wells 
that are contaminated by trichloroethylene a 
perchloroethylene (PCE), or carbon tetrachl 
(CTC). — Sa wells bps taken out oat 
service industries suspected of improper prac- 
tices were identified and mailed letters by the 
EPA. It is anticipated that the response to these 
letters will provide insight into the use and disposal 
of chlorinated solvents by industries in the San 
Gabriel Basin. To reduce the level of volatile 
organic compounds in the drinking water in the 
San Gabriel Valley, the following methods are 
being used: aeration, carbon filtration, blending, 
recommending bottled water for drinking pur- 
poses, and purchasing water which meets the 
standards fiom the Metropolitan Water District. 
(Geiger-PTT) 
W88-04093 


RADIOACTIVE CESIUM FROM THE CHER- 
NOBYL ACCIDENT IN THE GREENLAND ICE 


SHEET, 
Civ Engineering Univ., Pittsburgh, PA. Dept. of 


vil Engin 
ll omg” m, M. J. 
Stephenson, M CM and J. Pudykiewicz. 
Science SCIEAS, Vol. 237, No. 4815, p » 633-634, 
August 7, 1987. 1 fig, 19 ref. National Science 
Foundation Grants DPP-8315452 and DPP- 
8618223. 


Descriptors: *Cesium ume ge x: 

*Snow accumulation, *Chernobyl, *Nuclear explo- 
sions, Radioactivity techniques, Path of pollutants, 
Air pollution, Nuclear reactors, Nuclear power- 
plants, Arctic, Glaciers, Models, Radioactive 
wastes, Fate of pollutants. 


Measurements of Cs-134 and Cs-137 in Greenland 
snow together with models of long-range transport 
have been used to assess radionuclide deposition in 
the Arctic after the Chernobyl Nuclear Power- 
plant accident. Samples were collected from a 
snowpit 23 km southwest of Dye 3, Greenland, in 
late July 1986. Snowpit walls were sampled in 
continuous adjacent layers to a depth of 1.5 m 
under strict contamination control. The density 
was measured in each 5-cm layer, and the presence 
of ice strata and other distinguishing characteristics 
was recorded. These findings combined with re- 
sults from delta-18-Oxygen analyses suggest that a 
well-defined layer of radioactive cesium is now 
present in polar glaciers, providing a new refer- 
ence for estimating snow accumulation rates and 
dating ice core samles. (Geiger-PTT) 

W88-04094 


BENZTHIAZOLES IN ESTUARINE SEDI- 
MENTS AS INDICATORS OF STREET 
RUNOFF, 

Lawrence Livermore National Lab., CA. Environ- 
mental Sciences Div. 

R. B. Spies, B. D. Andresen, and D. W. Ri 

Nature NATUAS, Vol. 327, No. 6124, p 697-699, 
June 25, 1987. 4 fig, 1 tab, 12 ref. 
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Descriptors: *Urban runoff, *Marine sediments, 

*Path of pollutants, *Water pollution sources, 

*Pollutant identification, Roads, Indicators, Sulfur 

Pn gy a Aromatic compounds, Coastal waters, 
Mass spectrometry, Highways. 


Street runoff can be a major source of potentially 
toxic aromatic compounds that enter estuaries, em- 
bayments and ocean inlets. While contaminated 
sediments in San Francisco Bay were being investi- 
gated, several benzthiazoles were discovered 
which appear to be derived from the use of anti- 
oxidants in the manufacture of rubber tires. Investi- 
vars gory that two of these compounds, 

iazole and 2-(4-morpholinyl-benzthiazole), 
occur in street runoff and the: 


po 
proposed as potential indicators of the contribution 
of street runoff to the contaminants in sediments of 
urban coastal areas. (Author’s abstract) 

W88-04095 


roe WATER he! AS THE CAUSE OF 
— F CAMPYLOBACTER IN- 


Depart of Health, Christchurch (New Zea- 


M. A. Brieseman. 
New Zealand Medical Journal NZMJAX, Vol. 
100, No. 812, p 212-213, April, 8 1987. 8 ref. 


oo ang ra *Bacteria, *Drinking water, *Epide- 
mics, *New Zealand, *Water pollution sources, 
Feedlot runoff, Infection, Water a effects, 
Public health, Path cg) oes liforms, Chlor- 
ination, Disinfection, Water quality. 


An outbreak of campylobacter disease in the bor- 
ough of Ashburton, Canterbury, New Zealand is 
recorded. Nineteen cases of campylobacter were 
ees wena tee wee Fe Although the 
bacteria is usually associated with animals, epide- 
miological evidence indicates contamination of the 
town water supply as the source of infection. Con- 
tamination most likely Rp ey apa Wf 
wos campylobacter from the surrounding beef 

and rege omelet 2 gg 
source of drinking water. Chlorination was de- 
layed for a few hours after the commencement of 
the heavy rain, allowing time for the bacteria to 
reach drinking water supplies. Fecal contamination 
of the water supply prior to chlorination was con- 
firmed by high coliform counts. (Geiger-PTT) 
W88-04096 


COMPARATIVE ABILITIES OF LEAF SUR- 
FACES TO NEUTRALIZE ACIDIC RAIN- 
DROPS. II. THE INFLUENCE OF LEAF WET- 
TABILITY, LEAF AGE AND RAIN DURATION 
ON CHANGES IN DROPLET PH AND CHEM- 
ISTRY ON LEAF SURFACES, 

Toronto Univ. (Ontario). Dept. of Botany. 

C. M. Adams, and T. C. Hutchinson. 

New Phytologist NEPHAV, Vol. 106, No. 3, p 
437-456, July 1987. 5 fig, 5 tab, 46 ref. 


Desiaigeest: *Acid rain, *Vegetable crops, *Neu- 

*Ch y of precipitation, *Leaves, 
*Fate of ‘pollutants, Acidic water, Beets, Wettabil- 
ity, Hydrogen ion concentration, Precipitation in- 
tensity, Tomatoes, Plant pathology, Com 
studies, Nutrients, Calcium, Potassium, i- 
um, Chemical reactions, Cabbage. 





The ability of leaf surfaces of sunflower, radish, 
cabbage and sugar beet to neutralize acid rains (pH 
3.0) of varying duration was examined using 
sprayings of similated rain of 5, 15, 45, and 90 min 
durations weekly. Following acidic sprays, the pH 
of raindrops on leaves was measured at intervals 
until dried. Leaves of cabbage and sugar 
beet, which had smaller areas of contact with 

Stoke uk & oe ae were 
mar! less able to neutralize acidic droplets. 
Droplets on the cotyledons of all had 
higher pHs than droplets on the true leaves. The 
duration of rain spraying significantly affected leaf 
surface neutralization. In 2- and 3-week-old plants, 
long exposures to rain markedly increased neutral- 





uration significantly 
Sm ne with find orator Ghortens du- 
it decreases in 


ration. Significant both leaf and he 
pnp py ry 


ee 
ae eee ae ee ne 


analysis of raindrops left on foliage f Chemical 75 min 
showed an increase in the concentrations of Ca, 


ig ion concentra- 
lets on 7-week-old plants od 
y 


Towa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 2B. 
W88-04109 


GASEOUS DEPOSITION TO SNOW. I. EXPER- 
Le 2 DEPOSI- 
Arizona Univ., Tucson. Dept. of Atmospheric Sci- 


For og bibliographic entry see Field 2B. 
W88-04114 


GASEOUS DEPOSITION TO SNOW. II. PHYS- 
ma“ MODEL FOR SO2 DEPOSI- 


Arizona Univ., Tucson. Dept. of Hydrology and 
wre ary biblto hic Field 2B. 

‘or primary bibliographic entry see Fi . 
W88-04115 


AEROSOL AND GRAPHITIC CARBON CON- 
TENT OF SNOW, 
New Mexico State Univ., Las Cruces. Dept. of 


Physics. 
For primary bibliographic entry see Field 2B. 
W88-04116 


MONITORING TRANSPORT OF SELECTED 
PESTICIDES AND PHENOLS IN SOIL COL- 
UMNS BY HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY, 

Robert S. Kerr Environmental Research Lab., 


Ada, O) 
For primary bibliographic entry see Field SD. 
W88-04117 


PERSISTENCE CHARACTERISTICS OF 
OPERATIONALLY SPRAYED FENITROTH- 
ION IN NEARBY UNSPRAYED AREAS OF A 
CONIFER FOREST ECOSYSTEM IN NEW 
BRUNSWICK, 

Forest Pest Management Inst., Sault Sainte Marie 
(Ontario). 

K. M. S. Sundaram. 

Journal of Environmental Science and Health (B) 
aang Vol. 22, No. 4, p 413-438, 1987. 6 tab, 28 
ref. 


Descriptors: *Path of 


oe *Fate of pollut- 
ants, *Fenitrothion, * *Insecti- 


esticide residues, 

cides, Conifers, Forests, Ecosystems, Pesticides, 
New Brunswick, Canada, Plant tissues, Gas liquid 
chromatography. 


Persistance characteristics of operationally sprayed 
insecticide (fenitrothion) were investigated in vari- 
ous substrates sampled from neighboring uns- 
prayed areas in New Brunswick, Canada. Air, 
water, sediment, aquatic plants, fish, balsam fir 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


(Abies balsamea (L.) Mill) beg forest soil and 
litter samples were collected from random sam- 
pling locations selected within 200 m from the 

spray blocks. The same substrates were 
resampled from the same plots and from the same 
locations we ge $ egetbwe the «4 sarah tern 
mencement of the 


raphy. With the covepcion oF th 

the substrates collected during rahe time of oper- 
ational spraying contain low but detectable levels 
¢ operational vit wt agg he cag hn 

Spraying program, 

fr shows any detectable levels (detection limit, 
0.01 ppm) of the chemical. All other samples show 
eee te et ober ‘or air, 10 
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PROTECTING GROUNDWATER FROM 
VIRAL CONTAMINATION BY SOIL MODIFI- 
CATION, 

Arizona Univ., Tucson. Dept. of Microbiology and 
Immunology. 

eoht rimary bibliographic entry see Field 5G. 
Ww 123 


DIFFUSION OF CRUDE OIL IN WATER, 
Kuwait Univ., Safat. Coll. of Engineering and Pe- 


S. E. M. Hamam. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 22, No. 5, p 445-456, July 1987. 4 
fig, 1 tab, 5 ref. Research Council of Kuwait 
University Grant ECO012. 


Descriptors: *Oil, *Diffusion coefficient, *Fate of 
pollutants, *Path of pollutants, *Solubility, *Oil 
pollution, Mathematical studies, Mathematical 

equations, Fourier analysis, Diffusion equations, 
Tesupenabbe effects, Industrial wastes, Water tem- 
perature. 


uate knowledge of the diffusion pr ge 

of oil in water is important for understandin, 
fate of oil in aquatic environments. The solubi ity 
of crude oil of 28 American a Institute 
| agin ty (API), was determined experimentally at 

5, 35, and 45 degrees Cc. Solution "Of the unsteady- 
state ne using Fourier series was 
used to calculate the diffusion coefficients. The 
diffusion coefficient as well as the maximum solu- 
bility of crude oil increases with an increase in 
temperature; the derived equations are presented. 
The activation energy was calculated to be 8.5 
kCal which confirms that the dissolution of oil is 
diffusion controlled. (Wood-PTT) 
W88-04126 


MUSSELS AS BIOINDICATORS OF PCB POL- 
LUTION: A CASE STUDY ON UPTAKE AND 
RELEASE OF PCB ISOMERS AND CON- 
GENERS IN GREEN-LIPPED MUSSELS 
(PERNA VIRIDIS) IN HONG KONG WATERS, 
Ehime Univ., a (Japan). Dept. of Envi- 


ronment 
For primary bibliographic entry see Field 5A. 
W88-04128 


FATE AND BEHAVIOR OF HERBICIDES, BU- 

TACHLOR, CNP, CHLOMETHOXYNIL, AND 
SIMETRYNE IN RIVER WATER, SHELLFISH, 
AND SEDIMENTS OF THE ISHIKARI RIVER, 
Hokkaido Inst. of Public Health, Sapporo (Japan). 

Re. Ohyama, K. Jin, Y. Katoh, Y. Chiba, and K. 
inoue. 


Sources Of Pollution—Group 5B 


Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 4, p 555-562, 
October 1987. 3 fig, 9 ref. 


Descriptors: *Herbicides, *Fate of pollutants, 
*Path Po pollutants, *Bioindicators, *Shellfish, 
*Ishikari River, *Ja *Sediment contamination, 
Pollutant identification, Rivers, Pesticides, Butach- 
lor, CNP, Chlomethoxynil, Simetryne, Water pol- 
lution, Correlation analysis, Bottom sediments. 


Herbicides applied to rice paddy fields during the 
May to June planting season flow out with effluent 
water to contaminate river water and benthic ani- 
mals in the river. In order to understand the fate 
and behavior of the herbicides in the aquatic envi- 
ronment of the Ishikari River, the concentrations 
of four herbicides (butachlor, CNP, chlomethox- 
ynil and simetryne) were examined in the shellfish, 
river water and river sediments. Samples were 
taken biweekly from May to August and monthly 
from ber to December 1986. The examina- 
tion of the shellfish, Corbicula japonica, used as the 
elucidates the amount and range of 
herbicide contamination in the Ishikari River 
system. The maximum concentrations of the herbi- 
cides except simetryne were observed at the end of 
May. The maximum levels of CNP, butachlor and 
pore neroag e were 3.0, 0.17 and 0.06 ppm, re- 
spectively. This data correlates with the water 
solubility. ‘of the herbicides examined. The herbi- 
cide > aber he found in the river-bottom sedi- 


tion pe ata the caaiueaion of the herbicides in 
the sediments and the water solubilities of the 
compounds. (Wood-PTT) 

W88-04130 


CORRESPONDENCE BETWEEN URBAN 
AREAS AND THE CONCENTRATIONS OF 
CHLORDANE IN FISH FROM THE KANSAS 


RIVER, 

Kansas Dept. of Health and Environment, Topeka. 
Div. of Environment. 

J. A. Arruda, M. S. Cringan, D. Gilliland, S. G. 
Haslouer, and J. E. Fry. 

Bulletin of Environmental Contamina‘ and 
Toxicology BECTA6, Vol. 39, No. 4, p 563-570, 
October 1987. 1 fig, 3 tab, 8 ref. 


Descriptors: *Chlordane, *Fish, *Fate of pollut- 
ants, *Path of pollutants, *Pesticides, *Water pol- 
lution a *Kansas River, Fish tissues, Carp, 

ted hydrocarbons, Urban areas, Tissue 
analysis, Bioaccumulation. 


Chlordane is one of the few persistent chlorinated 
hydrocarbon pesticides currently used in quantity 
aad available to the general public. Over 80% of 
the locations from which samples were taken in 
Kansas have detectable levels of chlordane in the 
fish and at over 50% of those locations, the levels 
of chlordane exceeded the 0.1 milligrams/kilogram 
(mg/kg) guideline for the protection of predators. 
The results of a river-wide fish tissue data study 
are presented and its environmental and human 
health significance is discussed. Tissues from carp 
were analyzed and exhibited chlordane concentra- 
tions ranging from not detectable to 2.1 mg/kg. 
Mean chlordane concentration increased at or 
below each major urban area and then decreased 
further downstream. Each site with chlordane 
levels greater than 0.10 mg/kg is located in or 
below urban areas, but specifically below sewage 
treatment plant discharges or streams draining 
urban areas. Since chlordane has a high bioaccu- 
mulation factor which is on the order of 10,000, 
levels below the analytical detection limit could 
result in significant accumulation in fish tissue. The 
results using edible — of the fish suggest that 
concentrations of chlordane in whole fish exceed 
those recommended by National Academy of Sci- 
ence/National Academy of Engineering. (Wood- 


PTT) 
W88-04131 


VOLATILE HALOCARBON COMPOUNDS IN 
PROCESS WATER AND PROCESSED FOODS, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Food and Drug raerere * ig Washington, DC. 
Contaminants Chemistry Di 

A. D. Uhler, and G. W. | 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 4, p 601-607, 
October 1987. 2 tab, 10 ref. 


Descriptors: *Halogenated hydrocarbons, *Water 
pollution sources, *Path of pollutants, *Fate of 
pollutants, *Food-processing wastes, Industrial 
wastes, Process water, Food processing industry, 
Groundwater, Volatility. 


Volatile halocarbon compounds (VHCs) of low 
molecular weight are among the most abundant 
man-made industrial chemicals in the USA. VHCs 
have been reported in foods as well as in ground- 
water leading to the suggestion that food contami- 
nation by VHCs may be caused by polluted proc- 


ess waters. Therefore, the possibility of VHC con- - 


tamination of food through contact with contami- 
nated process waters is investigated and the levels 
of contamination are ascertained. Process water 
and foods from processing plants situated in areas 
of nine different states where contamiuation of the 
process water was most probable were collected 
and analyzed. The industrial plants chosen for in- 
vestigation were those with the potential of using 

contaminated municipal water supplies as identi- 
fied by the EPA Groundwater Supply Survey or 
those located near hazardous waste dumps where 
VHCs have been reportedly leaching into ground- 
water. The processing plants selected also pro- 
duced high-fat content foods that come into con- 
tact with water during processing or produced a 
product that contained a high tage of added 
water. In general, only low levels of VHCs 
(<<50 ppb) were found in any process waters 
with the exception of two from Florida whose 60 
ppb of — and 14 ppb of bromodichloro- 
methane byproducts of water 
Ghlodination cad-wel eater tee. BPA maximum 
total trihalomethane limit of 100 ppb. In almost all 
cases, VHCs detected in process water did not 
tapers in thé Salita’ fool aiedant «tO. ub 
level or above. Suggested reasons for this observa- 
tion include lack of significant partitioning into the 
food in the cases in which food is washed or 
volatilization loss of the VHCs when water is 
mixed with the food product. (Wood-PTT) 
W88-04132 


MUTAGENICITY OF TAMA RIVER SEDI- 


MENTS, 
King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Faculty of Earth Sciences. 

S. Oishi, and O. Takahashi. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 4, p 696-700, 
October 1987. 1 fig, 1 tab, 7 ref. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Bacterial mutagenicity, *River sediments, 
*Tama River, *Japan, *Water pollution effects, 
Sediments, Pollutant identification, Bottom sedi- 
ments, Mutagens, Rivers, Estimation, Bacteria, In- 
dustrial wastes. 


The existence of mutagens in an aquatic environ- 
ment, though small and variable, is an important 
problem. Many chemicals from the water are con- 
centrated in river sediments by adsorption and 
sedimentation and are relatively stable there. It is 
suggested that the sensitive, economic, and simple 
bacterial mutagenicity test of crude extract of river 
sediments be used for the estimation of pollution or 
toxicity levels in rivers. The mutagenicity of lipo- 
philic extracts of sediments from the polluted 
urban Tama River in Japan was examined. The 
results of the mutagenicity assays showed varying 
mutagenicity and mutagenic intensity at the differ- 
ent sampling sites, with the highest mutagenicity in 
Salmonella typhimurium TA1535 and TA1537 ob- 
served at the sampling station which was located 
in the Keihin Industrial Zone, and therefore affect- 
ed by the industrial wastes. It is concluded that this 
method is useful for the estimation of total environ- 
mental risk. (Wood-PTT) 

W88-04133 


RATE CONSTANTS FOR SOME OXIDATIONS 
OF S(IV) BY RADICALS IN AQUEOUS SOLU- 
TIONS, 

National Bureau of Standards (NML), Gaithers- 
burg, MD. Chemical Kinetics Div. 

For voip bibliographic entry see Field 2K. 
W88-04 


MEASUREMENT OF THE ENTRAPMENT OF 
SULFUR DIOXIDE BY RIME ICE, 


Atmospheric Environment ATENBP, Vol. 21, No. 
8, p 1765-1772, August 1987. 2 fi Ao 14 ref. US 
Forest Service Contract 40-82FT-5-811 


Descriptors: *Acid precipitation, *Path of pollut- 
ants, *Chemistry of precipitation, *Clouds, *Ice, 
*Sulfur dioxide, *Rime, Fluid drops, Supercooling, 
Sulfur compounds, Chemical reaction, Freezing, 
Entrapment, Regression analysis, Mathematical 
studies, Simulation analysis. 


Experiments were conducted to measure the frac- 
tion of SO2 dissolved in supercooled cloud drops 
which remains with the ice phase following rime- 
ice orate Pc amg ere! is oo to an 
experimental design which simulates atmos- 
pheric riming process realistically and to measure- 
ment uncertainties. The results show the fraction f 
sub S(IV) of SO2 entrapped by the riming process 
to be proportional to the drop supercooling deltaT, 
suggesting that the mechanisms of entrapment may 
be linked to the growth of ice during the adiabatic 
portion of drop freezing. A regression analysis 
shows: f sub S([V) = a times deltaT + b, where a 
=0.0058 plus or minus 0.0005/K and b = 0.012 
plus or minus 0.006. No evidence was found for 
sulfate formation subsequent to entrapment in the 
rime ice. (Author’s abstract) 

W88-04137 


SPATIAL DISTRIBUTION OF CHLORIDE 
AND SULFATE IN THE SNOW COVER IN 
SAPPORO, JAPAN, 

Tokyo Metropolitan Univ. (Japan). Dept. of Geog- 
taphy. 

K. Suzuki. 

Atmospheric Environment ATENBP, Vol. 21, No. 
8, p 1773-1778, August 1987. 9 fig, 1 tab, 13 ref. 


Descriptors: *Acid precipitation, *Chlorides, *Sul- 

fates, *Snow cover, *Path of pollutants, Fate of 

pollutants, *Water pollution sources, *Spatial dis- 

— Japan, Deposition, Seawater, Sapporo, 
now. 


A chemical study of snow cover in Sapporo was 
undertaken in February 1981 to assess different 
deposition patterns of ions of different origins. 
Twenty samples of the snow cover were collected, 
and the concentration of major ions was deter- 
mined. The Cl in the snow cover was determined 
to come from seawater. The Cl concentrations 
near the seashore was larger than that inland, and 
was lowest south of the city center of Sapporo. 
This distribution of the Cl concentration in the 
snow cover showed a trend similar to the density 
of snow cover and was directly related to mean 
wind speed. The excess SO4 concentration was 
lowest in the city center, and a high concentration 
band of excess SO4 was observed southeast of the 
city center. Conversely, mean concentration of 
SO2 in the air in winter is highest in the city 
center. This difference is explained by an urban 
heat island effect and a snow deposition pattern. 
The air converges and ascends in the city center. 
Northwest winds, which bring a large amount of 
snow to Sapporo, pick up this SO2 and cause a 
high concentration band of SO4 to be deposited in 
snow in the area southeast of the city center. 
(Author’s abstract) 

W88-04138 


AMMONIA EMISSIONS AND THEIR ROLE IN 
ACID DEPOSITION, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Mechanical Engineering. 

H. M. ApSimon, M. Kruse, and J. N. B. Bell. 
Atmospheric Environment ATENBP, Vol. 21, No. 
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9, p 1939-1946, September 1987. 3 fig, 4 tab, 28 ref. 


Descriptors: *Acid rain, *Ammonia, *Acid di 

tion, *Path of pollutarits, *Fate of pollutants, 
osition, Spatial distribution, Temporal distribution, 
Oxidation, United Kingdom, Farm wastes, Season- 
al variation, Ammonia emissions, Pollutants. 


The importance of atmospheric ammonia (NH3), 
gerierated from livestock wastes and by fertilizer 
application, is described and the derivation of a 
detailed emissions inventory of NH3 for the United 
Kingdom is presented. It was previously shown 
that the of NH3 can increase oxidation 
rates of SO2 in clouds by more than an order of 
magnitude, and can induce correspondingly high 
concentrations of sulfur in precipitation. Since 
NH3 plays an important role in altering oxidation 
and pollutant deposition systematically on a re- 
gional basis, the spatial and temporal variations in 
emissions of the gas are detailed and the seasonal 
trends taken into account. Seasonal trends indicate 
a higher di ition of sulfate in summer than in 
winter in spite of lower SO2 emissions. Studies of 
longer term trends imply a 50% increase in NH3 
emissions over Europe as a whole between 1950 
and 1980, with the emissions doubling in some 
countries. The effect of such systematic spatial and 
temporal variations in NH3 emissions on the pat- 
tern of acid itions over Europe is investigat- 
ed. (Wood- 

W88-04140 


ACCUMULATION OF PESTICIDES IN THE 
ORGANS OF CARP, CYPRINUS CARPIO L., 
AT 4 DEGREES AND 20 DEGREES C, 

Jozsef Attila Univ., Szeged (Hungary). Dept. of 
Biochemistry. 

J. Nemcsok, L. Orban, B. Asztalos, and E. Vig. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 3, p 370-378, 
September 1987. 6 fig, 2 tab, 12 ref. 


Descriptors: *Pesticides, *Fish, *Path of pollut- 
ants, *Water pollution effects, Carp, Fish physiolo- 
gy, Water pollution, Fungicides, Paraquat, Herbi- 
cides, Water temperature, Seasonal variation, Tem- 
perature effects, Toxicity, Carbon radioisotopes, 
Radioisotopes, Bioaccumulation. 


Pesticides can accumulate in the organs of aquatic 
animals and become more concentrated, especially 
in animals at the er end of the food chain. 
Accumulation of CuSO4, used as a fungicide, and 
paraquat, used as an herbicide, was studied in the 
various organs of the carp at winter and summer 
water temperatures of 4 C and 20 C respectively. 
With the exception of the brain, greater copper 
accumulation was measurable in every organ at 20 
C than in those measured at 4 C. The in vivo 
accumulation of C14-labelled paraquat in Cyprinus 
carpio L. depended on the exposure time and 
water temperature. Seasonal accumulation data is 
provided to allow prediction of damaging effects 
caused by the dent pesticide ac- 
cumulation. Even at low concentrations, paraquat 
was bod compre. shown to be extremely toxic since 
radicals formed during the pesticide me- 
wapdlian: i the fide conan Gap huaadicd af tie com 
membranes. Paraquat and CuSO4 both damage the 
nervous system through the inhibition of acetyl- 
cholinesterase. (Wood-PTT) 
W88-04143 





PRIMARY BIODEGRADATION KINETICS OF 
ANIONIC SURFACTANTS IN MARINE ENVI- 
RONMENT, 

Cadiz Univ. (Spain). Faculty of Sciences. 

D. Sales, J. M. Quiroga, and A. Gomez-Parra. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 3, p 385-392, 
September 1987. 3 fig, 2 tab, 15 ref. 


Descriptors: *Surfactants, *Biodegradation kinet- 
ics, *Fate of pollutants, *Path of pollutants, *Ki- 
netics, Biodegradation, Mathematical equations, 
Anionic surfactants, Anions, Water pollution, 
Mathematical studies. 





Primary gradatio! 

for five anionic surfactants that are representative 

Fate de ets 

——— and o commercial cleaning agents. 
The experiments were conducted in the presence 


rate as a function of the 
residual guy of ura Tem oe 
were considered. A, 


tons aie presented. of spb eee. 
sulfonate TAS) at temperatures below nt and 
til-sulfosuccinate 25C, 
a zero order kinetic. Wi LAS, this 
can be attributed to the fact that bacterial activity 
decreases si 


W88-04145 

MODEL CHLORINATION OF PLANT DE- 

RIVED PHENOLIC WATER CONTAMINANTS 
AN ASSESSMENT THEIR 


TIAL TOXICITY TO ESCHERICHIA COLI, 
Reading Univ. (England). Dept. of Physiology and 


Biochemistry. 
For primary bibliographic entry see Field 5C. 
W88-04146 7 


METALS IN CRAYFISH FROM NEUTRAL- 
ACIDIC AND NON-ACIDIC LAKES, 
Laurentian Univ., Sudbury (Ontario). Dept. of Bi- 


Contaminati and 
Toxicology BECTA6, Vol. 39, No. 3, p 401-405, 
September 1987. 1 tab, 17 ref. 


: *Acid rain, *Metals, *Acidic water, 

sPath of utants, *Crayfish, *Lakes, *Joe a 
‘Nelson _ Monitoring, Crustaceans, 

dis water, Heavy metals, Neutralized water, “ad 


tario, Bioaccumulation, Tissue analysis, Water 
quality. 


The concentrations of six metals in freshwater 


populations were significantly 
different. It is, however, not known if these differ- 
ences were due to bioaccumulation of the metals or 
surface contaminations of the exoskeleton, al- 
though the data support the latter. Nickel concen- 
trations in various tissues the members of 
the two cra) populations were highly variable. 
In the majority of samples from Nelson Lake, the 
concentrations were detected in the exos- 
leton and lowest in the viscera, while in the Joe 
Lake population the highest concentrations were 
pay des in the viscera and the ——— 
eo abdominal muscles iges- 
tive gut relatively free of nickel. It is also suggest- 
ed that crayfish are a useful monitor of the deterio- 
ration and improvement of water woftt 
lakes which have been neutralized. (W. 
W88-04147 


MERCURY CONTENT IN THE WATER AND 
MARINE ORGANISMS IN ANGKE ESTUARY, 
JAKARTA BAY, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


ee Se Se Teme. Le of 


Contamination and 
Toxicology BECTAG Vol. 39, No. 3, p 406-411, 
September 1987. 2 fig, 1 tab, 17 ref. 


Descriptors: *Mercury, Mite = — Patho 
*Angke Estuary, *Estuaries, uatic life, _s 
Poh Heavy Water analysis, Plankton, Fish, 


metals, Indonesia, Sceamuieuen 
Aquaculture, Human diseases, Mollusks, Fisheries, 
ter Speen — Industrial wastes, Chemical analysis, 


The Angke Estuary, which is a fishing area, is 
contaminated by industrial wastes from Jakarta 
City and neighboring areas; methyl-mercury is as- 
sumed to be among the pollutants. Amounts of 
mercury fo ete wap eS hegre 
or; from the are reported. It was 
found that the concentration of mercury in the 
water ranged between 0.007-0.018 ppm which is 
pe oF men the a ar ees concentration 
ppm suggested by the Indonesian govern- 
ment for waters used for fisheries. The mercury 
content of the marine organisms inves was 
than that of the ambient water. Bioaccumu- 
lation accounts for the high mercury concentra- 
tions found in a bivalve mollusk which feeds on 
phytoplankton which was also found to be con- 
taminated. Since humans also accumulate mercury 
by absorption of mercury from food consumed, it 
is recommended that consumption of contaminated 
fish be reduced to help preven Minamata disease 
and that the water of the mercury-contaminated 
estuary not be used for aquaculture. (Wood-PTT) 
W88-04148 


IG TRI-N-BUTYLTIN IN SALMON 
BY ATOMIC ABSORPTION: ANALYSIS WITH 
AND WITHOUT GAS CHROMATOGRAPHY, 
National Marine Fisheries Service, Auke Bay, AK. 
Auke Bay Lab. 
gp yey bibliographic entry see Field 5A. 


TRACE-METAL AND ORGANOCHLORINE 
RESIDUES IN SEDIMENTS OF THE UPPER 
ROCKAWAY RIVER, NEW JERSEY, 

Geological Survey, Trenton, NJ. 

J. A. Smith, P. T. Harte, and M. A. Hardy. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 3, p 465-473, 
September 1987. 1 fig, 2 tab, 8 ref. 


Descriptors: *Water quality control, *Path of pol- 
lutants, *S) sediments, *Trace metals, 
*Polychlorinated biphenyls, *Chlorinated insecti- 
cides, River sediments, Insecticides, Rockaway 
River, New Jersey, Statistical analysis, Pan 
metals, Spatial distribution, Correlation analysis, 
Land use, Monitoring. 


Because the Rockaway River, New Jersey, eventu- 
ally empties into a drinking water reservoir, the 
sediment and water quality of the reservoir and the 
upper reaches of the river is important. Therefore, 
it is determined whether trace metals of an 

genic origins, polychlorinated biphenyls whe ra 
and/or chlorinated les were 
the sediments of the u Rockaway = and 
whether variations in spatial contamination of 
the river’s sediment correspond to changes in the 
basin’s land use. The reach of the river — 
from Washington Pond drains primarily a forested 
area, while downstream of —— Pond, the 

x residential, 
my ee of 
samples and statistical studies show that the sedi- 
ments of the upper Rockaway River downstream 
of Washington Pond are affected by anthropogenic 
activities; significant residues of PCBs, chlorinated 
insecticides and trace metals were detected in sedi- 

ment samples. By cae = the sediments at sam- 
pling stations w from Washington Pond 
were relatively free of trace metal and organoch- 
lorine contaminants. The sediment quality in the 
river corresponds strongly to land-use for the area. 
Normalizing trace metal concentrations by con- 
servative metal concentrations and normalizing or- 


75 


Sources Of Pollution—Group 5B 


ganic compound concentrations by percent organ- 
ic carbon were useful in the confirmation of spatial 
contamination variations in sediments of the river. 
(Wood- 

W88-04151 


PERSISTENCE AND MOVEMENT OF ATRA- 
ZINE IN A SALT MARSH SEDIMENT MI- 
CROECOSY 

Agricultural Research Service, Beltsville, MD. 
Pesticide Degradation Lab. 

A. R. Isensee. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 3, p 516-523, 
September 1987. 2 fig, 1 tab, 8 ref. 


Descrii : *Atrazine, *Path of pollutants, *Fate 
—.. *Marine 


of pollutants, *Salt 

Pesticides, idal marshes, Tidal effects, 
Pollutants, Flooding, erbiciden Adsorption, Es- 
tuaries. 


A commonly used herbicide, atrazine, was evaluat- 
od ia’ 6 Nhosinae) oak th eotenems Gh ae 
spect to its persistence and transport under simulat- 
= tidal flux and peg tener a 
trazine ones was compared under 
normal field conditions. Movement in the sediment 
was followed using C14-labelled atrazine. Investi- 
gations of the effect of tidal fluctuations on atra- 
zine mobility in and recovery from sediment 
showed that about 17% of the total C14 moved 
vertically from the treated to the untreated sedi- 
ment in three days; little additional movement oc- 
curred with more time. Only 1 to 3% of the total 
C14 moved laterally to the untreated sediment 
located downslope eat the treated sediment. Ad- 
sorption of atrazine to the high organic carbon 
(11.2%) sediment prevented further movement in 
either vertical or lateral directions. Further evi- 
dence of atrazine binding is indicated by the de- 
creasing extraction efficiency over time. Atrazine 
extractability from field soil was more complete 
than from sediment, since the organic carbon con- 
tent of soil (1.0%) was much lower than the sedi- 
ment. The results indicate that atrazine is rapidly 
inactivated by adsorption and/or metabolism in 
estuarine sediment. This is important in <- 
ulture interface areas such as the Eastern 

Shore Areas of the Chesapeake Bay where much 
of the runoff from agricultural land enters the 
estuary through salt marshes. The water-sediment 
interactions caused by tidal fluctuations in salt 
marshes may serve to inactivate sediment-borne 
pesticides. (Wood-PTT) 

W88-04152 


MICROBIAL ENHANCEMENT OF HYDRA- 
ZINE DEGRADATION IN SOIL AND WATER, 
Florida Univ., Gainesville. Dept. of Soil Science. 
L. T. Ou, and J. J. Street. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 3, p 541-548, 
September 1987. 7 tab, 5 ref. US Air Force Grant 
F08635-83-C-0136. 


Descriptors: *Hydrazine, *Microbial degradation, 
*Fate.of pollutants, *Path of pollutants, *Degrada- 
tion, *Water pollution control, *Soil, Microbiolo- 
gical studies, Achromobacter, Bacteria, Biodegra- 
dation, Phosphates, Hydrogen ion concentration. 


Previous studies indicated that hydrazine was more 
rapidly degraded in soils containing Achromo- 
bacter so it is postulated that innoculating water 
and soil samples with the hydrazine-degrading bac- 
terium will enhance hydrazine degradation. The 
factors that influence hydrazine degradation in 
water and soil are discussed. Two river water 
samples, two lake water samples, one tap water 
sample, one distilled water sample, and Arredondo 
fine sand were selected. Hydrazine was not de- 
led in any of the water samples during two 
ours‘of incubation. However, hydrazine was not 
stable in these water samples when suspended with 
18 hour-old cells of Achromobacter the degree of 
stability in the cell suspensions depended on the 
hydrazine concentration and type of water. When 
the water samples were buffered with phosphates, 
the degradation capacity of the Achromobacter in 
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most samples was enhanced. The critical pH value 
was approximately 3.5 since below that value the 
bacteria degradation capacity decreased dramati- 
cally. —- of hydrazine in soil treated with 

Achro ter was not significantly different (1% 
level) at hydrazine concentrations of 100 to 500 
micro; ‘gram although addition of the bacteri- 
um to soil sanpenaions (10%. soil) did enhance 
hydrazine degradation. The de; of enhance- 
ment by the bacterium in the soi sag oP 
not as great as in the water samples. lanations 
for this behavior are suggested. ood-PYT) 
W88-04153 


HIGHLY TOXIC COPLANAR PCBS: OCCUR- 
RENCE, SOURCE, PERSISTENCY AND TOXIC 
IMPLICATIONS TO WILDLIFE AND 
HUMAN: 


Ss, 
Ehime Univ., Matsuyama (Japan). Dept. of Envi- 
t Conservation 


ronment 
S. Tanabe, N. Kannan, A. Subramanian, S. 
oo and * Ba 
are pl 


Environmental tion (Series A) 
Vol. 47, No. BY howe a7163, 1987. snd ab 3 
Ministry o » Science and Cul 
Japan - tt 60030060. " 


Descriptors: *Polychlorinated biphenyls, *Path of 
pollutants, *Fate of pollutants, *Water pollution 
sources, *Toxicity, Be oe com Fish, 
Aquatic animals, Marine animals, a Fish, 
Fatty tissues, North Pacific, Metabolism, Tissue 
analysis, Bioaccumulation, Pollutant identification. 


Isomer-specific determinations of PCB congeners 
in a wide variety of animal species such as fish, 
marine animals (whale, dolphin and ) and 
terrestrial mammals (dog, cat and human) revealed 
the environmental occurrence of highly toxic co- 
lanar § 3,3’,4,4’-tetrachlorobiphenyl (T4CB), 
3’,4,4’,5-pentachlorobiphenyl (P5CB), and 
3, 7.44 5,5’-hexachlorobiphenyl (H6CB) within a 
range of a few pi gram to several ten 
in fat tissues (except fish) on a 


Saket 


North Pacific suggests the already 
read distribution of coplanar PCBs, as in the 
case of general PCB pollution. The clear positive 
correlations between concentrations of total PCBs 
ee ¢ eee ee 
all mammals analyzed suggest that the sources of 
coplanar PCB contamination to the environment 
are mainly commercial PCB preparations. Com- 
gs of the a of three toxic coplanar 
in commercial PCB mixtures and in the 
various animals indicates that meme relative metaboli- 
zability of these congeners is as follows: T4CB > 
PSCB > H6CB. Moreover, marine 


Pp 

than 2,3,7,8-tetrachlorodi- 

DD), 2,3,4,7, ,8-pentachlorodi- 

er other toxic congeners. 

*T4CDD-equivalent’ analysis based on the enzyme 

nae potencies and the residues of these toxic 

indicates that PSCB may pose a greater 

‘hedsh Dian asian on8 fesnne to teeclenrand eave. 
ably also to wildlife. (Author’s abstract) 

W88-04155 


NUCLEAR REPOSITORIES IN NEW ENG- 
LAND - A REGIONAL THREAT TO WATER 
RESOURCES, 
New Ham: e Hazardous Waste, Water Supply 
= po nomena ert gerne ‘Concord, 

‘or primary bibliographic entry see Field SE. 
W88-04163 


IDENTIFICATION OF OIL SPILLS IN HAR- 
mon BY MEANS OF PATTERN RECOGNI- 
Katholieke Univ. Nijmegen (Netherlands). Inst. for 
Theoretical Physics. 

M.M. A. Ruyken, and F. W. Pij 

Analytica Chimica Acta ACACAM, Vol. 194, p 
25-35, March 16, 1987. 5 fig, 5 tab, 18 Tref. 


Descriptors: *Oil spills, *Water pollution sources, 
*Path of pollutants, *Pollutant identification, *Gas 


fracas *Harbors, Fate of pollutants, 
Water pollution, Oil pollution, Oil, Oily water, 
Weathering, Netherlands, Mathematical equations. 


For environmental control p floating oil 
spills in Europoort (Rotterdam) rs must often 
pH identified and their sources located. Pattern 
ition, applied to gas chromatographic data 

for ti e spill and for various suspected sources, such 
oe from bunkers of g ships and from 
imap alton, cat ed wiring Sia: 
sions, icularly wea' ormu- 
paeeyed pee In order to enhance the reliability of 
this _——. the data - — be increased be 
siderably. Recording of gas chromato wi 
capillary columns provides more reliable identifi- 
cation of small iso-alkane and naphthene signals 
that would improve the selectivity of the identifi- 
cation. Extension of the procedure with measure- 
ment of infrared absorption spectra would also 

rove selectivity without requiring a mathemati- 
ms selection procedure different from that de- 
scribed here. Identification based on quadratic 
logarithm values offer the advantage that when the 
two methods lead to conflicting results, the unre- 
liability of the identification is obvious. Mathemati- 
cal correction of oil samples for weathering, based 
on selective evaporation of the light-end tions 
of the —s seems a powerful means of improv- 
ing identification. Possible further improvement 
for the description of weathering must be based on 
better experimental evidence. (Wood-PTT) 
W88-04164 


NATURAL CAUSE FOR MERCURY POLLU- 
a AT el LAKE, CALIFORNIA, AND 


Werleyan Univ., "Migdletown, CT. Dept. of Earth 
and Environmental Sciences. 

J. C. Varekamp, and A. F. Waibel. 

Geology GLOYB, Vol. 15, No. 11, p 1018-1021, 
Novelties 1987. 2 fig, 30 ref. 


Descriptors: *Water pollution sources, Merger 
*Clear Lake, * ‘ornia, *Geochemistry, 
sediments, Paleohydrology, Geothermal + agg 


Mercury measurements in lake sediments from 
cores from Clear Lake, California, reveal that high 
Hg levels (up to 65 ppm) have been characteristic 
for the sediments for >10,000 yr. A strong Hg 
anomaly occurs in sediments deposited between 
10.5 and 8.5 (thousand yr), which the authors 
relate to a period of relatively rapid tectonic sub- 
sidence of part of Clear Lake. It is hypothesized 
that mercury-rich geo’ fluids rose along the 
activated fractures and faults and were discharged 
into the lake, causing the anomalously high Hg 
content of the sediments and leading to deposition 
of the Sulphur Bank bp ae gp The total amount 
of Hg discharged into Clear Lake over the past 15 
ka is estimated to be at least 2400 metric tons. 
Chemostratigraphy of lake sediments in geother- 
mally active areas may hold promise for the detec- 
tion and dating of major paleoseismic periods. (Au- 
thor’s abstract) 

W88-04174 


TRANSPORT OF REACTIVE SOLUTE IN SPA- 
TIALLY VARIABLE SOIL SYSTEMS, 
Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

S. E. A. Van der Zee, and W. H. Van Riemsdijk. 
Water Resources Research WRERAO, Vol. 23, 
No. 11, p 2059-2069, November 1987. 7 fig, 46 ref, 
2 append. 


Descriptors: *Solute transport, *Soil water, *Soil 
water contamination, *Path of pollutants, Mathe- 
matical analysis, Mathematical studies, Fluid ve- 
locity, Stochastic analysis, Probability distribution, 
Flow patterns. 


Transport was studied for reactive solutes and one- 
dimensional fluid flow with sorption described by 
the Freundlich equation. For a physically and 
chemically homogeneous soil column and if the 
constant feed concentration is larger than the ini- 
tial concentration, the transport occurs in a travel- 
ing wave-type displacement, with a constant shape 
of the solute concentration front and constant front 


Pro tion velocity. Field scale transport is de- 
ve an ensemble of shock fronts in parallel 
Galetann with different flow velocities v, retarda- 
tion factors r, and times of solute input, t sub & 
These stochastic variables are characterized b' 
probability density functions (PDF). If lognormal 
distributions are assumed, a simple expression for 
the field-averaged profile of dimensionless sorbed 
solute (gamma) at a particular time is derived. If t 
sub c is not a distributed variable, but equal to the 
total time tau, the profile (gamma) coincides with 
the field-averaged dimensionless concentration 
— Scaling theory, leading to the PDF of the 
uid velocity, may be incorporated in the model. 
For reasonable parameter values and statistics of 
the stochastic variables the gamma profiles are 
calculated. The effect of a stochastic retardation 
factor, with statistics derived from the distributions 
of pH and oc (organic carbon content) found for 


selaanas onal if v and r are assumed ni nega- 
tively correlated. Modeling of horizontally large 
soil systems with averaged p: ies will in gener. 

al lead to an underestimation of the moment of first 
breakthrough at a particular reference level, such 
as the phreatic water level. (Author’s abstract) 
W88-04183 


INTERACTING PRECIPITATION/DISSOLU- 
TION WAVES: THE MOVEMENT OF INOR- 
= CONTAMINANTS IN GROUNDWAT- 
Texas Univ. at Austin. Dept. of Chemical Engi- 
neering. 

M.A. Dia, S. L. Bryant, R. S. Schechter, and L. 
W. Lake. 

Water Resources Research WRERAO, Vol. 23, 
~ be p 2076-2090, November 1987. 9 fig, 6 tab, 
5 ref. 


Descriptors: *Path of pollutants, *Groundwater 
pollution, *Inorganic compounds, Teac- 
tions, Chemical precipitation, Dissolution. 


Chemical reactions with minerals occur in ground- 
water flow in permeable media to produce zones of 
constant solid and aqueous phase compositions. 
These zones are separated by ‘waves’ or step 
changes in composition. The occurrence of wave- 
wave interactions resulting from nonuniform 
boundary —— has important cecegh palace S 
inorganic pollutant transport through permeable 
formations. Three physical flow situations juce 
these conditions: Injection of a finite volume of 
fluid followed ‘n time by a compositionally differ- 
ent fluid, the flow of a reactive fluid through a 
compositionally layered media, and reversal in the 
direction of flow of a chemically reactive fluid. 
The theory presented here applied to contaminant 
transport indicates that a significant amount of 
contaminant initially precipitated can be redis- 
solved during subsequent flow, and the patterns 
thus evolved can indicate the nature of con- 
taminating source. (Author’s abstract) 

W88-04185 


SOLUTE TRANSFER AND EXTRACTION 
FROM TRICKLE IRRIGATION SOURCE: THE 
EFFECTIVE HEMISPHERE MODEL, 
Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
For primary bibliographic entry see Field 3F. 
W88-04186 


LABORATORY INVESTIGATION OF a. 
TUDINAL DISPERSION IN ANISOTRO) 
POROUS MEDIA, 

Notre Dame Univ., IN. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2K. 
W88-04192 


pa pee a OF TOXIC METALS FROM IN- 
CINERATOR ASHES, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 





For primary bibliographic entry see Field 5A. 
W88-04201 


MODELING OF MIREX LOADINGS TO THE 
BOTTOM SEDIMENTS OF LAKE ONTARIO 
WITHIN THE NIAGARA RIVER PLUME, 
— Centre for Inland Waters, Burlington (On- 
tario). 

E. Halfon. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 1, p 18-23, 1987. 2 tab, 15 ref, append. 


Descriptors: *Mathematical models, *Mirex, *Ni- 
— River, *River sediments, *Lake Ontario, 

of pollutants, *Pollutant identification, Sedi- 
ment contamination, Pollutant load, Chemical 
analysis. 


A mathematical model was used to reproduce the 
observed Mirex concentrations in the bottom sedi- 
ment within the Niagara River plume in Lake 
Ontario. Mirex inputs to the sediments were esti- 
ens eee 
cal concentration records; two bottom sediment 


it resuspension. 
Results show that over 34 years a minimum of 8.74 
mg of Mirex was deposited over a square meter, 
but that as much as 12.3-18.7 mg of Mirex might 
have sedimented before being partially 


Mirex loadings to Lake Ontario, assuming that a 
constant amount of Mirex in the water column 
sedimented in the plume. The computed loadings 
are 28 kg for 1980, compared with a previous 
estimate of 5-25 kg to a maximum of about 200 kg/ 
yr in 1960-1962. Knowledge of the inputs, fol- 
lowed by a good in-lake data base incl con- 
taminant concentrations in sediments at ferent 
pron emanate tape gh yw 7 
dealing with trace contaminants. (Author’s ab- 
stract) 

'W88-04204 


DISTRIBUTION AND CHARACTERIZATION 
OF PCBS IN LAKE MICHIGAN WATER, 
Wisconsin Univ.-Madison. Water Chemistry Pro- 


gram. 

D. L. Swackhamer, and D. E. Armstrong. 

Journal of Great Lakes Research IGLRDE, Vol. 
13, No. 1, p 24-36, 1987. 5 fig, 3 tab, 58 ref. EPA 
Contract No. CR807836010. 


Descriptors: *Polychlorinated biphenyls, *Lake 
Michigan, *Path of pollutants, +Pollutant identifi- 
cation, Chemical analysis, Fate of pollutants, Parti- 
tioning, Suspended solids, Organic carbon. 


Polychlorinated biphenyls (PCBs) were measured 
in the water column of Lake Michigan at 28 sta- 
tions. Distributions between dissolved and i 
late phases were used to evaluate the partitioning 
behavior of PCBs. The ee PCB concentration 
in Lake Michigan was 1.8 nanograms/L, corre- 
sponding to a total PCB burden of 8,900 kg. The 
average PCB concentration was significantly 
lower in open lake (1.2 nanograms/L) than in 
nearshore zone samples (3.2 nanograms/L). Con- 
centrations in Green Bay were elevated compared 
to the rest of the lake. Variations in concentration 
with depth were small. The average log of the 
water-particle partition coefficient (Kp) was 5.9. 
Little dependence of Kp on particulate organic 
carbon was observed. A relationship was found 
between log Kp and log SPM (suspended particu- 
late matter) concentration, perhaps reflecting asso- 
ciation of a non-filterable fraction of the SPM with 
the aqueous phase. Selected PCB congener Kp and 
Koc (Kp x organic carbon weight-fraction) values 
were measured and related to congener Kow (oc- 
tanol-water partition coefficient), yielding the pre- 
dictive relationship log Koc = 4.2 + 0.34 log 
Kow. Cogener log Kp values are predicted to 
range from 4.8 to 6.1, indicating that congener 
fates in the water column differ and are partly 
controlled by their physical chemical properties. 
(Author’s abstract) 

W88-04205 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


METALS AND ESSENTIAL ELEMENTS IN 
HERRING GULLS FROM THE GREAT LAKES, 


—— Wildlife Service, Burlington (Ontario). 
hea . E. Elliott, and D. V. Weseloh. 


of Great Lakes Research JGLRDE, Vol. 
a No. 1, p 43-55, 1987. 1 fig, 7 tab, 64 ref. 


Lakes Tissue analy, poe Ae SO an parry 


Cadmium, Mercury, Toxicity, Water fowl, Chen. 
birds, Bioaccumulation. 


UNSTABLE FLOW IN LAYERED SOILS: A 
REVIEW 


Massachusetts Univ., Amherst. Dept. of Plant and 


Hydrological Processes HYPRE3, Vol. 1, No. 2, p 
Tee 147 tach 1987. 21 ref. 


Descriptors: *Path of pollutants, *Groundwater 
pollution, *Soil water, *Unstable flow, *Stratifica- 
tion, *Groundwater movement, ‘Infiltration, 
Groundwater rec! ee, ogee transport, Vadose 
zone, Model studies, profiles. 


Release of water from the soil in the process of 

internal and its continued downward 
movement through the vadose zone, constitute the 
main mechanism of groundwater recharge. Water 
released from the soil generally contains solutes, 
8 Ces SS ee 
same pathways as the drainage water. Knowledge 
of those pathways is essential in any attempt to 
minimize the likelihood of groundwater pollution. 
Solutes generally interact with the medium in 
which they reside or travel, and the spatial and 
temporal pattern of their movement influences the 
nature and the extent of their interactions. The 
assumption had prevailed that flow in the vadose 
zone is a steady-state, uniform process. Recently, 
however, the existence of preferred pathways has 
come to light. Such oehinass might connect the 
soil’s upper zone directly to the water-table, thus 
bypassing the greater volume of the vadose zone 
and evading its filtering mechanisms. Groundwater 
recharge models that ignore the possibility of such 
spurts of contamination may be highly en 
Preferred flow path may be cracks, animal bur- 
rows, or decayed root channels. Less easily dis- 
cernible are transient and random paths associated 
with the phenomenon of ‘unstable flow’, which is 
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most likely to occur in layered soils during infiltra- 
tion. The wetting front, instead of remaining hori- 
zontal and advancing continuously from one layer 
oe a Se ly in transition 
ro amend tape, wai layer) to 
called gers’, w ropagate 
po Mle. ge and may become, in effect, Nertical 
pipes. (Author’s abstract) 
'W88-04240 


SOIL WATER DYE TRACING, WITH SPECIAL 
eerste TO THE USE OF RHODAMINE 

, LISSAMINE FF AND AMINO G ACID, 
Sheffield Univ. (England). Dept. of Geography. 
Ly 3 primary bibliographic entry see Field 7B. 


For primary bibliographic entry see Field 2J. 
W88-04242 


SEDIMENT DESORPTION OF PCB CON- 
GENERS AND THEIR BIO-UPTAKE BY DIP- 
TERAN LARVAE, 

New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 

L. W. Wood, G. Y. Rhee, B. Bush, and E. 
Barnard. 


Water Research WATRAG, br 21, No. 8, p 875- 
884, August 1987. 8 fig, 3 tab, 38 ref. 


Descriptors: Polychlorinated biphenyls, *Bioaccu- 
mulation, *Path Of pollutants, *Fate of pollutants, 
*Lake sediments, Sediment contamination, Octa- 
nol-water partition, Aroclor, Chemical analysis, 
Gas chromatography. 


Sediment desorption of PCB congeners and their 
bio-uptake by Chironomus tentans Fabricus were 
investigated in a continuous flow system. The 
sorption of 71 congeners (in Aroclors 1221, 1016, 
1254, and 1260) determined by glass capillary * 
chromatography could be described by a 
order function. The release rate of the individual 
congeners was inversely related to their octanol/ 
water partition coefficients (K sub ow). The depth 
of mobilization generally with the 
number of chlorine substitutions and was inversely 
related to K sub ow. Bio-uptake of the congeners 
by Chironomus tentans Fabricus was selective 
with the bio-uptake factor being highest for those 
with 2-4 chlorines. There was no correlation be- 
tween the factor and either K sub ow or desorp- 
tion rate from the sediments. (Author’s abstract) 
W88-04247 


FLUORIDE IN IRRIGATION WATERS OF 
AGRA DISTRICT, UTTAR PRADESH, 

R.BS. Coll., ey (India). Dept. of Agricultur- 
al Chemistry and 

V. Singh, R. Narain, and C. Prakash. 

Water Research WATRAG, Vol. 21, No. 8, p 889- 
890, August 1987. 1 tab, 8 ref. 


Descriptors: *Fluoride, *Irrigation water, *Agra, 

*Indiae *Water quality, Pollutant identification, 

sn Semiarid regions, Barium, Sodium, Sa- 
ity 


yen waters of the semi-arid tract of 
og were examined for their F concentra- 
= ag be other chemical constituents. The F con- 
centration in waters varied from 0.2 to 3.2 mg/L 
and 56% of the waters contained injurious concen- 
trations of F for drinking water. However, these 
waters were not harmful for most crops. Fluoride 
concentration was not correlated with barium or 
sodium concentration of groundwaters. (Author’s 
abstract) 
W88-04249 


BIOCONCENTRATION AND METABOLISM 
OF PHENYLTIN CHLORIDES IN CARP, 
Shiga Prefectural Inst. of Public Health and Envi- 
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mmental Science, Otsu (Japan). 
T. Tsuda, H. Nakanishi, S. Aoki, and J. 
Takebayashi. 
Water Research WATRAG, Vol. 21, No. 8, p 949- 
953, August 1987. 8 fig, 1 tab, 18 ref. 


Descriptors: *Bioaccumulation, *Metabolism, 
*Phenyltin chlorides, *Carp, *Path of pollutants, 
*Fate of pollutants, Bioconcentration, Fish, Tissue 
analysis. 


Bioconcentration factors (BCF) in carp (Cyprinus 
carpio L.) and partition coefficients between n- 
octanol and water (P sub ow) were measured for 
henyltin chloride (Ph3SnCl), diphenyltin di- 
ps ner (Ph2SnCl2) and monophenyltin trichlo- 
ride (PhSnCl3). Log P sub ow was 2.11 for 
Ph3SnCl, 1.43 for Ph2SnCi2 and 1.73 for PhSnCi3. 
The order of log BCF was kidney > liver > 
muscle > or = to gallbladder for Ph3SnCl, liver 
> kidney > or = gallbladder > muscle for 
Ph2SnCi2 and kidney > or = liver > gallbladder 
a muscle for PhsnCis. Ph3SnCl metabolism in 
was studied. Ph2Sn(2+) and PhSn(3+), the 

metabolite of Ph3SnCl a detected in muscle 
viscera. The ratio of Ph3SnCl, Ph2Sn(2+) 
(Ph2snclz) and Phsnt3-+) geese ¢ concentra- 
tions by metabolism in each part of corre- 
Seven chiniaas Tho aeecenneet of same 
yltin chlorides. This agreement of both ratios 
conten that the concentrations of metabolized 
Ph2Sn(2+) and PhSn(3+) in muscle were ruled 
mainly by their BCF. This could be similarly ap- 
plied to viscera such as liver and gallbladder. 


(Lantz- 
W88-04257 


SINK OR DRAIN: A SIMULATION STUDY OF 

FACTORS iG THE ROLE OF AN ES- 

TUARY SUBJECT TO TOXIC INPUTS, 

—- for Marine Environmental Research, 
uth (England). 

r W. Harris. 


Water Research WATRAG, Vol. 21, No. 8, p 975- 
981, August 1987. 7 fig, 3 tab, 6 ref, U.K. Dept. of 
the Environment Contract No. PECD 7/7/077. 


Descriptors: *Estuaries, ‘*Simulation analysis, 
*Heavy metals, *Path of pollutants, *Tamar Estu- 
ary, *Fate of pollutants, England, Mathematical 
models, Metals, Sediments. 


In response to a shift in its mean influx, the concen- 
trations of a substance in an estuary will 
tend from some initial steady state (subject to 
environmentally induced variation) to a new level. 
In the 32 km Tamar Estuary, a partly-mixed estu- 
ary in southwest England, the timescale of this 
transition appears to be < 10-20 years. A published 
numerical model of pollutant dispersal in the estu- 
ary was used to investigate the dependence of this 
evolution on the mean levels and variation in space 
and time of the physical and chemical determinants 
of the yg be nage namie opm pene 
cal model of the Tamar Beye: | is based upo: 
observed hydrod anh athens chovenmat, 
the study was wholly hypothetical. In view of the 
marked sim of the complexity of estua- 
in the model of the Tamar 
estuary employed, considerable ignorance of sedi- 
ment exchange and mixing, and crude representa- 
tions of what may be quite involved chemistry, it 
would be naive to expect more than rather broad 
qualitative indications of what might occur. The 
observation of natural switches in input levels such 
as those simulated here would provide both an 
prep vi eee fe poe whi ned: on 
also of the level of sediment exc 
that cous, 1 appeien flint endh a cha e in input 
has already occurred in the Tamar as a result of 
metal mining in the middle of the last century. 
Although this activity was short-lived, the —_ 
ing of spoil tips and mine workings has 
ly enhanced metal concentrations in 
itz- 


e estuary. 
(Lan 
W88-04261 


INITIAL DILUTION OF HORIZONTAL JET 
ag sang 

iong Kong Univ. Dept. of Civil Engineering. 
J. H. W. Lee, and P. Neville-Jones. 


Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 5, p 615-629, May 1987. 5 fig, 2 tab, 22 ref. 


Descriptors: *Mixing, *Outfall, *Wastewater dis- 
posal, *Dispersion, *Dilution, Crossflows, Hori- 
zontal flow, Databases, Mathematical models, 
Flow profiles, Mathematical studies, Design flow. 


Available data on the initial dilution be a horizontal 
round buoyant jet in a ular crossflow 
were successfully in wae. ton length scales 
and snithooneticat models. The consists of 
in situ measurements of surface dilution in the 
sewage boil at a number of sea outfalls in the 
United —— as well as limited laboratory 
experimental data. Simple equations for the predic- 
tion of minimum initial dilution in an ambient 
current are supported by the collective data. The 
dilution constants obtained are comparable to, but 
greater than, —_ —— from — laborato- 
ry iments of a vertical negatively buoyant jet 
in a aealien crossflow. A correlation for the downstream 
location of minimum dilution is also provided. The 

be readily used in outfall 


HYDRAULICS OF SHALLOW AND STRATI- 
FIED MIXING 


f CHANNEL, | 
University of Western Ontario, London. Faculty 
of ing Scien 


Engineering ce. 
For primary bibliographic entry see Field 5E. 
'W88-04270 


EFFECTS OF IRRIGATION ON WATER 
QUALITY OF A SHALLOW UNCONFINED 
AQUIFER, 

Ministry of Works and Development, Christ- 
church (New Zealand). Hydrology Centre. 

For primary bibliographic entry see Field 6G. 
W88-04279 


EXAMPLES OF LANDFILL-GENERATED 
PLUMES IN LOW-RELIEF AREAS, SOUTH- 
EAST FLORID. 
aa ical Survey, Stuart, FL. 
ussell, M. Stewart, and A. L. Higer. 
sor Heseaties Bulletin WARBAQ, Vol. 23, No. 
. P P 863-86, October 1987. 4 fig, 2 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Landfills, *Plumes, *Florida, Water 
table gradient, Fate of pollutants, Prediction, 
Water table, Leachates, Drainage effects, Mineral 
water, Permeability coefficient, Groundwater 
dwater pollution, Leaching. 


Fe ay of low yt: gery relief have low water- 
le gradients and make the direction of move- 
peeps rene ah ag seal ar 
water difficult to predict from regional gradients 
alone. The landfill, nearby free-flowing ditches or 
canals, variations in hydraulic conductivity, and 
the influence of nearby pumping wells can all 
affect the direction of flow. In low-gradient areas 
the concepts of ‘upgradient’ and ‘downgradient’ 
are less useful in planning the location of monitor- 
ing wells than in areas of higher relief. Low-relief 
areas also may be affected by the discharge of 
mineralized water from deeper aquifers, naturally 
gh irrigation, which can mask geochemical 
surveys intended to detect landfill leachate. Exam- 
ples of effects of low topographic relief are noted 
in southeast Florida where water-table gradients 
are 0.0007 to 0.0005 feet per foot. Water table 
—-s beneath the landfill and the drainage 
effects of nearby ditches and well have created 
multiple leachate plumes in Stuart where one 
lume migrated along two narrow zones. In Fort 
Pierce i it was difficult to detect leachate because of 
mineralized irrigation water and fertilizer runoff 
from an adjacent citrus grove. (Author’s abstract) 
W88-04288 





FECAL COLIFORM CONCENTRATIONS IN 
RUNOFF FROM A GRAZED, 
— (CE MINE, 
icultural Research Service, Beckley, WV. Ap- 
hian Soil and Water Conservation Research 


Lab. 

D. G. Boyer, and H. D. Perry. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 911-917, October 1987. 1 fig, 3 tab, 21 ref. 


Descriptors: *Water pollution sources, *Path of 

Virginia,” Gresings "Surface resol, Reclaimed 
ginia, - lace uno! 

mines, Runoff, Bacteria, Appalachia, Coal mines, 

Watersheds, Fate of pollutants, Streams, Water 

pollution control, Land use, Bacterial analysis. 


The relative scarcity of flat or moderately sloping 
land in Central Appalachia make reclaimed surface 
mined lands attractive for agricultural uses. A re- 
claimed rr poo mine in southern West Virgin- 


ia was t during 
the 198h wed and 19853 gr growing Ging ctiguda Chadidaseones 


collected from ey a rmee watersheds o! about 
2.8 hectares and 8.9 hectares and analyzed, b 
membrane filtration method, for fecal 
(FC). Prior to 
20/100 milliliters (ml). During the season, 
FC ranged from < 0/100 ml to > 1000/100 ml in 
a and from 0/100 = oh dar 2500/100 ml in pd 
counts remained luring warm 

several months after ceased. It ope hey 
ed that the ‘eon ag ny of receiving 
streams was affected by grazing the reclaimed area 
and recommended standards for point sources 
were often exceeded. However, the FC counts 
were not greater than what would have been ex- 
pected from grazed, undisturbed areas. Reclaimed 
surface mine areas in Appalachia are a potentially 
valuable ‘flat land’ resource and grazing appears to 
be an alternative post-mine land use that affects 
bacteriological water quality in a similar manner as 
‘natural’ pastures. However, good management 
practices may be necessary to avoid bacterial con- 
tamination of adjacent bodies of water. (Author’s 


W88-04295 


ed 
, in 1984, FC counts were < 


WATER POLLUTION FORM OIL AND GAS 
RECOVERY IN EASTERN KENTUCKY WA- 
TERSHEDS, 

Kentucky Div. of Air Quality, Frankfort. Program 
Development Branch. 

For primary bibliographic entry see Field 5C. 
W88-04299 


VARIABLE DENSITY FLOW AND SO 


‘AININ 
FRESHWATER-SALTWATER TRANSITION 
ZONE, 

Geological Survey, Reston, VA. 

C. I. Voss, and W. R. Souza. 

Water Resources Research WRERAO, 23, 
No. 10, p 1851-1866, October 1987. 18 fig, a a, 2 
append. 


Descriptors: *Solute transport, *Density flows, 
*Path of pollutants, *Saline-freshwater interfaces, 
*Aquifers, Model studies, Interfaces, Fate of pol. pol- 
— Simulation analysis, Hawaii, Mathematical 

odels, Mathematical equations, Mathematical 
studies, Aquifer systems. 


Variable density flow and solute transport simula- 
tion of aquifer systems containing narrow transi- 
tion zones between freshwater and saltwater re- 
—- Particular attention to certain aspects of the 
jumerical method and its application to be success- 

pombe moo | only cases involving wide transition 

ve been simulated with variable density 
‘onnuihet models, possibly because of inaccuracies 
in the modeling approaches used. The major com- 
ponents of a successful approach are fold. 
First, a functionally consistent approximation of 
terms involved in fluid cee oa calculations is 
necessary. In the case of Galerkin finite element 
methodology, a significant modification is required 
to the standard approach in order to achieve con- 
sistency. Second, the simulator must be verified in 
a particular series of tests. The usual tests using 
Henry’s problem for the verification of density- 
dent transport simulators are inadequate to 
check for consistency of the velocity approxima- 
tions and for the accuracy of simulating flow 





driven by hen yarn ooo Te adequately fine 
discretization is ees hen applying the simu- 
lator for spatial ity of the numerical rt 


transpo 
solution and to allow accurate tation of 


transition zone in this regional flow system is 
narrow except near the discharge area where it is 
broadly dispersed. Simulation of this common situ- 
ation with an inconsistent app: 
grossly incorrect results, while simulation with a 
consistent model provides a robust tool for analysis 
of pk eek Perera (Author’s abstract) 


DAGAN MODEL OF SOLUTE TRANSPORT IN 
GROUNDWATER: FOUNDATIONAL  AS- 


California Univ., Riverside. Dept. of Soil and En- 


vironmental Sciences. 
For primary bibliographic entry see Field 2F. 
'W88-04307 


PARAMETER ESTIMATION THROUGH 
GROUNDWATER TRACER TESTS, 
Texas Tech Univ., Lubbock. Dept. of Civil Engi- 


KA Rainwater, W. R. Wise, and R. J. 
Charbeneau. 


Water Resources Research WRERAO, Vol. 23, 
oe 10, p 1901-1910, October 1987. 6 fig, 2 tab, 29 


Descriptors: *Path of pollutants, *Fate of | 
ants, Magy oer pollution, *Tracers, * 
Solu Multiple wells, H sitipeoeee: 
lute scapoet tip ry! proper- 
ties, en equations, Wells, Mathematical 


liut- 
lodel 





The in situ estimation of parameters in chemical 
models describing groundwater groan transport 
and fate is bs meee “ tracer tests, the 
ed breakthrough of a conservative 

ields peat characterizing the fodaal be 
poem of * gee brio ese system. A 

vective solute transport model inco: 

hemical model of interest is 


as a function of time. This mathematical model is 
then combined with the measured effluent data and 
a nonlinear estimation procedure to estimate 
eters in the chemical models. The procedure 
is tested in controlled laboratory experiments. Six 
experiments, including two- and three-component 
exchange, were observed. The estima- 
po procedure ae gpe renga’ coefficient 
cation exc’ capacity values derived 
through batch equilibrium tests, impl 
librium behavior or nonuniform oe roma of 
exchange sites within the porous medium. Both 
situations are very likely in actual field situations, 
so estimation of effective parameters is still very 
useful. Field applications are to be presented in the 
future. (Wood PTT) 
W88-04311 


SIMULATION OF SOLUTE TRANSPORT 
USING A CONTINUOUS TIME MARKOV 
PROCESS: 1. THEORY AND STEADY STATE 
APPLICATION, 

North Dakota State Univ., Fargo. Dept. of Soil 


Science. 

R. E. Knighton, and R. J. Wagenet. 

Water Resources Research WRERAO, V 23, 
No. 10, p 1911-1916, October 1987. 4 te "7 ref. 


Descriptors: *Solute transport, *Fate of pollutants, 
*Path of pO pollutants, *Soil water, *Markov process, 
Chemical degradation, Biodegradation, Crop ef- 
fects, Solutes, Pollutants, Probability distribution, 
Soil columns, Nitrates, Bromides, Soil profiles, 
Leaching, Mathematical equations, Model studies, 
pos Contamination, Adsorption, Mathematical 
ysis. 
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promise 
lly variable _ movement 
is examined in a companion 
og also Wat-00013) (Author's abstract) 


SIMULATION OF SOLUTE TRANSPORT 
USING A CONTINUOUS TIME MARKOV 
PROCESS: 2. APPLICATION TO TRANSIENT 
FIELD CONDITIONS, 


North Dakota State Univ., Fargo. Dept. of Soil 
Science. 


R. E. Knighton, and R. J. W: 
O, Vol. 23, 


Water Resources Research 
9 10, p 1917-1925, October 1987. 11 fig, 2 tab, 8 


Descriptors: *Solute transport, *Path of oo. 
*Field test, *Soil contamination, water, 
*Markov process, Model studies, Fats aos pollut- 
ants, Crop effects, Solutes, Pollutants, Nitrates, 


zone, Simulation 
analysis, Mathematical analysis. 
é ae for modeling the movement of solutes 
‘ - - 


test model performance under 
field conditions. Field measured NO3(-) and Br(-) 
concentrations were simulated quite well using 
three scenarios of water flux. A’ e water fluxes 
calculated from 40 observations wii a treatment 
sah vel ae Gilead eae. Se resulted in the 


standard deviation (SD) represented a net 
downward movement of solute, and simulations 
using average flux minus one SD represented a net 
upward movement of solute. Under fallow condi- 
tions, solute which was unaccounted for by mass 


Nas alper aon coe poe ome mpg 
inclusion of either a time function or 
constant crop it. Model predic 
tions were much more sensitive to — 
than to the flux of soil water. (See also W88-04312) 
(Author’s abstract) 

W88-04313 


SELECTIVE TRANSPORT OF HYDROCAR- 
BONS IN THE UNSATURATED ZONE DUE TO 
AQUEOUS AND VAPOR PHASE PARTITION- 


Geoiogical Survey, Reston, VA. Water Resources 
iv. 


A. L. Baehr. 
Water Resources Research WRERAO, Vol. 23, 
= a Ld October 1987. 13 fig, 3 tab, 40 


? 


py : *Path of pollutants, *Fate of pollut- 
a *Hydrocarbons, *Aeration zone, *Mathemati- 


Soil mage Selective transport, ar 
ous partitioning, Vapor phase partitioning, 
Groundwater pollution, Solutes, Organic com- 
pounds, Volatility, Gasoline, Mathematical analy- 
sis, Model Soden "Aromatic compounds. 
Long-term groundwater contamination can result 
from vapors and solutes emanating from organic 
liquids spilled in the unsaturated zone. The mathe- 
matical modeling analysis presented demonstrates 
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for gasoline-range hydrocarbons, and other vola- 
tile organics commonly spilled, that diffusive trans- 
port in the unsaturated zone is a significant trans- 
port mechanism which can cause aqueous and 
Ma — to spread away from the immiscible 
ting in an increasing groundwat- 
ef prec te potential. An analytical solution 
a one-dimensional version of the transport 
pa = allows Sag the definition of a retardation 
coefficient w! is dependent on phase- ition- 
os , and moisture content. Sfonificont 
erences in migration rates should be anticipated 
between hydrocarbons. A numerical solution was 
developed ‘for a radially symmetric version of the 
model transport for a multiconstituent 
canteeees like gasoline. Differences in anticipat- 
ed migration rates between aromatic and nonaro- 
matic hydrocarbons were clearly demonstrated. A 
simulation based on the composition of an actual 
gasoline revealed that aromatic constituents, al- 
though constituting a fraction of the initial gasoline 
composition, completely defined the groundwater 
contamination potential. This potential changes in 
time as constituents are selectively removed from 
the unsaturated zone. Further, the groundwater 
contaminating potential is quite sensitive to the 
ground poor boundary characterization. (Au- 
thor’s abstract) 
W88-04314 


MONTE CARLO STUDIES OF SAMPLING 
STRATEGIES FOR ESTIMATING TRIBUTARY 
LOADS, 

Heidelberg Coll., Tiffin, OH. Water Quality Lab. 
R. P. Richards, and J. Haolloway. 

Water Resources Research WRERAO, Vol. 23, 
No. 10, p 1939-1948, October 1987. 8 fig, 7 tab, 14 
tef. USEPA Grant R005727-01-3. 


iptors: *Monitoring, *Water pollution 
sources, *Pollution load, *Great Lakes, *Path of 
pollutants, *Fate of pollutants, *Tributaries, 
*Mathematical studies, oe — 
Lakes, Monte Carlo method, Estimatin 


An important component in the program to identi- 
fy and reduce sources of pollution to the Great 
Lakes is the monitoring effort designed to measure 
the tributary loads of various pollutants. Because 
monitoring programs were implemented by many 
different agencies in the USA and Canada, a wide 
range of sampling frequencies, sampling designs, 
and load calculation methods are employed. Monte 
Carlo techniques were used to evaluate the accura- 
cy and precision of the various tributary load 
estimates, since these are affected by sampling fre- 
quency and pattern, calculation method, watershed 
size, and parameter behavior — storm runoff 
events. Simulated years consisting of 1460 observa- 
tions were chosen at random with replacement 
from data sets of more than 4000 samples. Pat- 
terned subsampling of these simulated years pro- 
duced data appropriate to each sampling frequency 
and which load estimates were calcu- 
lated; results for all sampling strategies were based 
on the same series of simulated years. Unstratified 
and flow-stratified sampling were examined, and 
loads were calculated with and without the use of 
the Beale Ratio Estimator. All loads were evaluat- 
ed by comparison with loads calculated from all 
1460 samples in the simulated year. Studies consist- 
ing of 1000 iterations were repeated twice for each 
of five parameters in each of three watersheds. The 
results show that bias Ss of loading 
estimates are affected not only by frequency and 
pattern of sampling and the calculation eee 
used, but also by the watershed size and the 

ior of the chemical species being monitored. Con- 
siderable interaction exists between these factors. 
In every case, loads based on flow-stratified sam- 
pling and calculated using the Beale Ratio Estima- 
tor provided the best results among the strategies 
examined. Differences in bias and precision among 
watersheds and among transported materials are 
related to the variability of instantaneous fluxes in 
the systems being monitored. These differences are 
qualitatively predictable from knowledge of the 
time behavior of the material and hydrological 
systems involved. Attempts to derive quantitative 
relationships to predict the sampling effort re- 
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pana to achieve a specified level of precision 
. (Wood-PTT) 
W88.04315 


SIMULATION MODEL FOR OIL SLICK 
TRANSPORT IN LAKES, 
Clarkson Univ., Potsdam, NY. Dept. of Civil and 


Environmental Engineering 

= Ys Py wind D. en ane 3 E. Petroski. 
Resources Research WRERAO, Vol. 23, 

No. 2 10 p 1045,1951, October 1987. 5 fig, 2 tab, 38 

ref. US Army Corps of Engineers Contract 

DACA33-85-C-0001. 


ants,“ hi rs: *Path of pollutants, *Fate of pollut- 
slicks, Lakes, *Computer models, Mathe- 

matical equations, Model Algorithms, Pol- 
lutants, Oil, Advection, Evaporation, Dissolution, 
Simulation, Distribution patterns, Lake St.Clair, 
Water currents, Wind 


oe os Le een 
discrete 


STUDY OF THERMALLY INDUCED CONVEC- 
TION NEAR A _ HIGH-LEVEL NUCLEAR 
WASTE REPOSITORY IN PARTIALLY SATU- 


California Univ., Berkeley. Earth Sciences Div. 
Y. W. Teang, and K. Pruess 

Water Resources Ri h WRERAO, 
No. 10, p 1958-1960, October 1987. 11 fig, 
ref, append. USDOE 


Contract 
76SF00098. 


Descriptors: *Convection, *Path of pollutants, 
*Radioactive wastes, *Thermal water, *Ground- 
water pollution, Groundwater movement, Fate of 
pollutants, Radioactive waste Fluid me- 
chanics, Mathematical equations, Simulation analy- 
sis, Fluid flow, mites forces, Tuff, Nevada, 
Partially saturated rocks, Geohydrology, Water 
pollution sources. 


Vol. 23, 
2 tab, 39 
E-AC03- 


Because the most likely path by which radionu- 
clides could reach the biosphere from underground 
repositories is via transport through groundwater, 
the lar; le fluid movement that would be 
caused by heat generated by the waste is studied. 
In a fully saturated medium where liquid is the sole 
phase present under ambient conditions, the lower 
density of the heated liquid in the vicinity of the 
repository results in a buoyancy force that drives 
the warm liquid upward toward the surface. In a 
medium which is partially saturated, a similar ther- 
mally-induced buoyancy flow is a for the 
. The highly fractured formations at 

the Nevada Test Site currently being evaluated as 
tial repository are Pe gually eameee 


sue tovepontel Vuh: gureid haute gain 2c 
partially saturated medium in response to the ther- 
= load of a high-level nuclear waste repository. 

estimates of buoyancy-driven con- 
ame indicate that the gas-phase convection 
could _s lace with app cable velocity, of the 
order of 20 m/year, while Tiguid convection is 
expected to be very dow. on the order of 0.1 


millimeters/year. Detailed numerical simulations 
using an ‘effective continuum’ approximation to 
represent effects, confirm the estimates 
and demonstrate a sensitivity of een to 
the si of binary diffusion. (Wood-PTT) 
W88-04317 


PATTERN OF DISTRIBUTION OF RADIUM 
226 IN DRINKING WATER OF TEXAS, 

Texas Univ. Health Science Center at Houston. 
School of Public Health. 

I. M. Cech, H. M. Prichard, A. Mayerson, and M. 
Lemma. 


Water Resources Research WRERAO, Vol. 23, 
No. 10, p 1987-1995, October 1987. 7 fig, 43 ref. 
Descriptors: *Radium Drinking of ata 


lutants, *Fate of oan 
*Texas, Potable water, Duseation parte patterns, Dis 
cor quell 


Concentrations of radium (Ra) as high as 65 pCi/L 
were previously reported in some of the public 
woter. wolls.in Tense, Yet, the.cvarsll pattern of 
the geologic distribution of Ra or its decay 

ucts has not been determined or mapped. 

fore, the distribution of Ra226 in domestic water, 
ive of Tess wes urvenigntsd tically’ sees 
state of Texas was investigated to 


lift. Otherwise, the 
Rn wane look padiinietstette aeduad auth 
= ‘< oe. (Author’s abstract) 


se ignseas cat Crea Ga omtaantons of 
i concentrations of 


DAILY INTAKE OF U-234, -235, -238, TH-228, - 
230, -232, AND RA-226, -228 BY NEW YORK 
CITY RESID 


ENTS, 
ema eee Say, New York. Environmental 
LIM, Fsene, PM. Perry, K.M. Decker, and H 
W. Keller. 


Health Physics HLTPAO, Vol. 53, No. 4, p 357- 
363, October 1987. 4 tab, 36 ref. 


Descriptors: *Radioisotopes, *Uranium radioiso- 
topes, *Thorium, *Radium *Urban 

— Os big Shellfish, Potatoes, Envi- 
neal 4 pn ond exposure, Foods, 
New York as. Path pollutants. 


The daily intake of long-lived ay ag an mem- 
bers of the U, Th, and Ac series sath: ltt 
residents has been estimated from measurements of 
See ee eae: Sus eek ey eee 


from inhalation, food and 
mBg are 18 (U-234), 0.7 (0.235) 1 16 60-238), 6 6 (Th- 
hese 4 a and 52 (Ra-226). From this, it can 
be inferred that the total Saily intakes of Th-228 
and Ra-228 are 4 and 35 mBgq, respectively. (Au- 
thor’s abstract) 
W88-04326 


eng ge age yd FACTOR FOR P-32 
MEASURED IN BLUEGILL, LEPOMIS MA- 
CROCHIRUS, AND CATFISH, ICTALURUS 
PUNCTATUS, 

Georgia Inst. of Tech., Atlanta. School of Me- 
chanical 


 ecppons BX, Mental, 8. 


ysics HLTPAO, Vol. 33, No. 4, p 389- 
396, October 1987. 2 fig, 3 tab, 19 ref. 


Descriptors: *Bioaccumulation, *Phosphorus ra- 
dioisotopes, *Catfish, *Bluegills, Phosphorus, Ra- 
dioisotopes, Foods, Fish, Muscle, Estimating, 
Food chains, Tissue analysis. 


The ratio of the bioaccumulation factors for P-32 
and phosphorus was determined for edible tissue in 


specie activ of rx? pee fish by srhosporu) be 

activi — P rus 

in muscle saeive to The P-32 tracer 

added to the feed at a inten level roeghout the the 

study. Feeding was at two levels: ad libitum and at 

a oe but eet Sees per body weight. In 
main ex t, a were fae oes a 

large flowtheomgli and sacrificed at 

mately weekly vod for’ 51 d of P-32 sccunrala- 


mony pee levels and 

com} at two lev two tempera- 

tures. In addition, unfed fish were exposed to P-32 

Se canes ok seinen well” dana ae 

the extent of eg yeah uptake directl 

water. The pattern of ceailic salle vacocaie ent 

decrease in fish muscle during the accumulation/ 

depuration experiment was consistent with a one- 
it model, so that activity ratios 

at steady state could be from measure- 


f . : 
0.081 for bluegill and 0.17 for catfish. At a mean 
hosphorus bioaccumulation factor of 70,000 jg 


= value for bluegill occurred at a much lower 
hosphorus intake than by catfish. The bioaccumu- 

[ities tactur salle Olen lower Up on dettet of 

tude at water temperature of 11 C than at 1 27 

SE ee eae 

when phosphorus uptake was from water by 
unfed fish. (Author’s abstract) 
W88-04327 


SOIL WATER EFFECTS ON .CONCENTRA- 
TION PROFILES AND VARIATIONS OF RN- 
222 IN A VADOSE ZONE, 

— Univ., Osaka (Japan). Research Reactor 


For primary bibliographic entry see Field 2F. 
W88-04330 


BIODEGRADATION OF SUBSTANCES AT 
LOW CONCENTRATIONS (BIOLOGISCHER 
ABBAU VON STOFFEN BEI GERINGEN KON- 
ZENTRATIONEN), 

FR). A.G., Ludwigshafen am Rhein (Germany, 


U. Pagga. 
Zeitschrift fuer Wasser- und Abwasser-Forschung 
ZWABAQ, Vol. 20, No. 4, p 101-107, August 
1987. 1 tab, 72 ref. 


Descriptors: *Fate of pollutants, *Water pollution 
effects, *Surface water, *Biodegradation, [Organic 


Literature review, Environmental quality, Rhine 
River, Path of pollutants. 


The testing of a substance’s biodegradability is 
crucial to an assessment of its ecological compata- 
bility. A short-lived ecotoxin represents less of a 
risk than a long-lived one. Modern analytical tech- 
niques often show that surface waters and effluent 
from water treatment plants contain not only long- 
lived aga but a _ were — 
as being legradable. ition to hydra 

reasons for this, there may be microbiological 
causes, which are discussed through a literature 
review. Examples of substances that are found in 


cological risks of a substance present at low con- 
centrations in surface water. (Author’s abstract) 
W88-04338 


REMOBILIZATION OF HEAVY METALS 
FROM RIVER DEPOSITS BY ORGANIC COM- 
PLEXING AGENTS. 2. on REMOBILIZA- 
TION OF CU, PB, CD, NI, ZN, AND MN BY 
OVERACIDIFICATION OF WATERS AND BY 
NTA (ZUR  REMOBILISIERUNG VON 


‘ALLEN AUS FLUSSEDIMEN- 





TEN DURCH ORGANISCHE KOMPLEX- 
BILDNER. 2, MITT.: OBILISIERUNG 
VON CU, PB, CD, NI, ZN, AND MN DURCH 
VERSAUERUNG DES GEWAESSERS UND 
DURCH NTA), 

eg ip 





> 


i : *Path of lutants, *Acidic water, 
Sei ws een 
concent 


» Lead, 
Sana, Momaanein, Foe fate of pollutants. 


Remobilization of Elbe River deposits by NTA 
content of the river water and as a function of 
acidity General 


increased concentrations 
and neutralization; and 2) Any content of 
waters remobilizes 


thas peatenteations ip toletion 


Deutsche Gewaesserkundliche Mitteilungen 
DGMTAO, Vol. 31, No. 2/3, p 38-42, July 1987. 
11 fig, 16 ref. 


*Organic *Pollutant 

i *Path of *Halogens, 
*Water pollution sources, * lution 1 load, Chiorin- 
ated hydrocarbons, Industrial wastes, Rivers, 
River systems, Nonpoint pollution sources. 


In 1986 the group parameter adsorbable or, 
eee eee 


ree he 
ierecome os Rhine River at 
Koblenz on workdays, and on in the 


waste yan and from non- 

point pan ne Further investigations en- 
pg 2 marth price ar ears should indicate w! 

estrial fraction of the AOX load, which 

mounts 10 shout 7-10 toea/dey to the Kline at 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Bundesanstalt fuer Gewaesserkunde, Koblenz 
Saige F.R.). 


or primary bibliographic entry see Field 5A. 
W88-04346 4 


GROUND-WATER CONTAMINATION 
CAUSED BY READILY VOLATILE CHLORIN- 
HYDROCARBO! 


Deutsche Gewaesserkundliche Mitteilungen 
Die thee Vol. 31, No. 2/3, p 48-59, July 1987. 


Descriptors: *Ground water, *Chlorinated hydro- 

*Geohydrology, Drinking water, Sanita- 
tion, Simulation analysis, Water quality, Wells, In- 
dustrial wastes, Main River. 


sanitary measures 

er dias Cle Cathie locations 
injection wells and infiltration plants could be 
found on the basis of a mathematical ground- 


UERSTOFPZEN. 
SEDIMENTEN DER UNTER- 
Bundesanstalt Gewaesserkunde, Koblenz 
(Germany, F.R.). 

L ee 9g 0 sal Reuter. 


Gewaesserkundliche are 
DGMTAO, Vol. 31, No. 2/3, p 81-88, July 1987. 3 
fig, 2 tab, 6 tef. 


pine wo A *Water pollution hoor gon 

*Risks, *Dredgi Rivers, Deceerie, Mapping, 
o — effects, Fluvial sedi- 
ments, Elbe River. 


Oxygen consumption sediments is a 
characteristic of iochoniel po beh. extent 


IBETRA’ 
RUNG VON 


perature accelerates oxygen 
on apron 9.598, Cs eee 
epead sainate & o Oxygen con- 


present 

ponaligd Bo oll per rem ml roy 

dredging and thus enter the suspended state. The 
i So hater Ueekanetoemes 


intensity of suspensions generall 

within a 20-minute aeration time. Sandy suspen- 
sions are readily oxidizable; by contrast, mud sedi- 
ments maintain their consumption intensity for a 
longer time. Depending on the anaerobic condi- 
tions within in the sediments, the difference in O2 


Sources Of Pollution—Group 5B 


consumption between aerated and non-aerated sus- 
pensions is variably high. The hazard represented 
by dredged sediments (endangerment of the 
oxygen balance) will grow with an increasing rate 
of O2 consumption by non-aerated suspensions, 
and with a high consumption value after aeration. 
A relation that permits calculation of the risk 
factor has been derived, and the different risk 
factor ranges have been assigned to five defined 
risk groups. The results of risk assessment indicate 
ee ee ad en ane may 8 
ee ee ee 
preponderantly classed in groups 1 and 2 (low 
risk). Sediments with muddy-sandy character are 
generally without risk. (Airone-PTT) 

W88-04352 


COMPARISON OF SIMPLE METHODS FOR 
ESTIMATING THE MASS FLOW OF FLUO- 
RIDE DISCHARGED INTO RIVERS, 

Antwerpse Waterwerken (Belgium). Labs. Dept. 
W. Van Craenenbroeck, and J. Marivoet. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 729-740, 1987. 7 fig, 2 tab, 18 ref. 


Descriptors: *Path of pollutants, *Meuse River, 
*Fluorides, *Rivers, Flow 

studies, France, Netherlands, Mathematical stud- 
ies, Pollution load, Water pollution sources. 


The long term evolution of the pollutant 4 
pattern in the Meuse River was investigated. The 

behavior of the fluoride concentration in the river 
Meuse is presented for the river stretch between 


ride mass flow of the discharge were compared. 
The weighted least squares method is proposed for 
further use. It makes use of data from a routine 
measuring station, and gives the possibility to esti- 
mate a natural concentration which is constant 
over the studied (1970-1984). The obtained 
ee eee ee oo Cs eon ee 
tration upstream of the discharge point. The 
eatimated discharge mass flow is about 6 tons/day: 
this value has remained constant since 1979. (Au- 
thor’s abstract) 
W88-04358 


STUDY ON REAERATION IN RIVER CAS- 
CADES, 


M. Von Sperling. 
Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 757-767, 1987. 5 fig, 5 tab, 9 ref. 


Descriptors: *Rivers, *Water quality, *Reaeration, 
*Cascades, Gas transfer, Mathematical 
Oxygen, Biological oxygen demand, Dissolved 
oxygen, Arrudas River, Brazil. 


The Arrudas River, Brazil, cascades represent an 
efficient mechanism for gas transfer, providing the 
introduction of significant amounts of oxygen into 
the polluted river water. Studying the reaeration in 
the falls, it was seen that the use of theoretical 
formulae available in the literature did not repre- 


intensive field and laboratory works led to very 
good agreement between observed and calculated 
values of the dissolved oxygen concentration 
downstream of the cascades. BOD removal under 
these conditions was negligible. The use of the 
model in two other different cascades showed an 
acceptable accuracy, suggesting that in a prelimi- 
nary way, the derived model may be applied for 
natural cascades with a similar configuration to 
those in the Arrudas River. More research on this 
topic is still needed before the general applicability 
of the model to a wider range of river cascades 
may be assumed. (Lantz-PTT) 

W88-04360 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


MODELING OF BIOLOGICAL PROCESSES IN 
THE SUBSURFACE, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 
E. J. Bouwer, and G. D. Cobb. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 769-779, 1987. 4 fig, 2 tab, 33 ref. 
NSF Grant No. CEE-8404349. 


Descriptors: *Model studies, *Groundwater pollu- 
tion, *Path of pollutants, Solute rt, Organic 
compounds, Biofilms, Biotransformation, Aquifers, 
Oxidation, Nitrification, Denitrification, Sulfates, 
Methanogenesis. 


Biofilm. processes are potentially important for 
transformations of organic micropollutants in 
groundwater. The type of electron acceptor used 
by the microo! is an important environ- 
mental factor Siraiaest biotransformation. A funda- 
mental model of bio’ kinetics is shown to be 
capable of simulating microbially-mediated 
changes in a subsurface system of primary. sub- 
strates and mixed electron acceptors. The model 
incorporates external mass transport effects, 
Monod kinetics with determination of limiting 
electron donor or acceptor, and competitive and 
sequential microbial reactions. The system to 
which the model is applied includes aerobic carbo- 
naceous oxidation, nitrification, denitrification, sul- 
fate respiration, and methanogenesis. The model 
established the dominant electron x condi- 
tion in a given region so that favorable environ- 
ments for organic contaminant biotransformation 
can be determined. Model simulations could sug- 
gest strategies to achieve aquifer clean-up with 
biological ‘ames (Author’s abstract) 

W88-0436 


SURVEY FOR SALINITY INTRUSION AND 
POLLUTION ASSESSMENT IN MAPUTO ES- 
TUARY, 

Universidade Eduardo Mondlane, Maputo (Mo- 
zambique). Dept. of Civil Engineering. 

J. M. Salomao. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 823-832, 1987. 10 fig, 5 tab, 19 ref. 


Descriptors: *Water pollution sources, *Saline 
water intrusion, ‘Estuaries, *Water quality, 
*Maputo Estuary, *Mozambique, Monitoring, Dis- 
solved oxygen, Salinity, Permeability t, 
Water temperature, Mixing, Nitrogen, Phosphorus, 
Fate of pollutants. 


A mer of Maputo estuary, to acquire data re- 
quired to characterize the estuary was carried out 
in December 1983. After reviewing the hydrology 
of the tributaries to the estuary, the parameters to 
be monitored - salinity, conductivity, temperature, 
and dissolved oxygen, are discussed. The 

can be classified as well mixed, since the vertical 
salinity gradients are small. The Umbeluzi estuary, 
however, is partially mixed. Temperature de- 
creases with depth, and when moving downstream. 
Some pollution was found along the lower part of 
the estuary, probably due to the discharge of do- 
mestic and industrial wastewater, which brings the 
dissolved oxygen figures below the saturation 
level. As for the upper part of the estuary, the 
dissolved oxygen levels are not only dependent on 
the pollutant load, ce Me Fang z of 
algae, which by photosynthesis under da it 
produce oxygen tt dissolves into the ae. 
Quite often, the dissolved oxygen figures are above 
the saturation level. The entre of algae could be 
due to the input of phosphorus and nitrogen 
brought in by the tributary streams. A pollutant 
load discharged upstream could be the reason for 
some pollution seen in the Umbeluzi estuary. (Au- 
thor’s abstract) 

W88-04366 


BILITY FROM SOLID W. 

Environmental Protection Service, Burlington 
(Ontario). Waste Water Technology Centre. 

T. R. Bridle, P. L. Cote, T. W. Constable, and J. 

L. Fraser. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 1029-1036, 1987. 6 fig, 3 tab, 20 ref. 


EVALUATION OF HEAVY METAL LEACHA- 
ASTES, 


Descriptors: *Heavy metals, *Leachability, *Solid 
wastes, *Water — sources, *Land 

Waste disposal, Cadmium, Zinc, Nickel Copper, 
Fly ash, Path of pollutants. 


Future t options for residual inorganic 
solid wastes are likely to include land —— 
While the environmental i of this 
option are now better understood, additional data 
Seeet wees § eee aan of 
contaminant leachability from solid wastes. As 
of this data gathering exercise, Environment 
ada’s Wastewater Technology Centre has been ac- 
tively researching and developing test methods 
designed to measure intrinsic waste properties that 
affect contaminant leachability, such as metal solu- 
bilities and speciation. Based on this approach, the 
leachability of heavy metals from sewage —<. 
char and ash, municipal solid waste ashes, hazard 
ous waste incinerator fly ashes, power plant ashes 


produces a beni 

speciated as insoluble oxides or silicates. By con- 
trast, incineration of municipal solid waste or haz- 
ardous waste produces fly ashes exhibiting signifi- 
cant metal leachability. Environmentally sensitive 
snetuip uch ab C4, Za Mii ond Co tm these fly achen 
were readily leachable and probably speciated as 
water soluble chloride salts. The intrinsic proper- 
ties approach appears to be an effective method of 

ing waste leachability. (Author’s abstract) 

W88-04386 


FLOW OF SURFACE BUOYANT JET IN 

CROSS FLOW, 

— Research Unit, Wallingford (Eng- 

Act, 1 of Hy draulic i JHENDS, Vol. 
te) Engineering (.) 

113, No. 7, p 892-904, July 1987. 9 fig, 1 tab, 13 ref, 
Department of Environment (UK) 

tract No. PECD7/7/050. 


a *Mixing, *Path of > oom *Out- 
Surface waters, ‘Jets, *Cross flows, 
Weller Flow patterns, Hydraulic 
characteristics, Flow ‘velocity, Water temperature. 


A laboratory study was conducted to ae 


rectangular surface 

discharging normally onto a cross flow. The Repn. 
olds aldo of the buoyant jet and the cross flow 
are 110,000 and 70,000, respectively, with a densi- 
metric Froude number of 1.7 and a ratio of ambient 
velocity to jet velocity of 0.9. Vertical and hori- 
ee ee were and it was 
found that the jet axis is strongly ts sam 
Profiles of the mean velocity and 

turbulence intensity were measured at ope 
Gpomatngs qpetiaio. latent andiiel Ghee ta 
perature flatness factor, skewness factor, tempera- 
ture length scale, and the warm water flux were 
|g het esgre Ama The maximum of 
the temperature turbul intensity occurred 
where the lateral gradient of the mean temperature 
profile was the maximum. The turbulence intensity 
was appreciable at the outer edge where the jet 
temperature was very close to that of the ambient 
cold water. The maximum of the turbulent warm- 
water flux in the mean flow direction occurred 
between the jet axis and the outer edge of the jet. 
(Lantz- 

W88-04390 


PERFORMANCE EVALUATION OF SURFACE 
SPORT AND DISPERSION 


Argonne National Lab., IL 

J. D. Ditmars, E. E. Adams, K. W. Bedford, and 
D. E. Ford. 

Journal of Hydraulic Engineerin; neg | JHENDS, Vol. 
113, No. 8, p 961-980, August 1987. 7 fig, 37 ref. 


Descriptors: *Path of Pollutants, *Surface waters, 
*Hydrologic models, *Di ion, *Model studies, 
Performance evaluation, Flow properties, Flow 
profiles. 


The procedures required to evaluate the perform- 
ance of an analytical or numerical surface water 


model, were identified, collated, and defined. 
essential elements are: Identification of the 
lem; relationship of the model to the problem; 
ies, model calibration; and model validation. Codi 
fication was not attempted, rather coer sonny ag 
les were used to define the techniques 
Ges acne alles cn of Geir Ucionee Em- 
phasis in the six elements is placed on moving the 
evaluation of models, particularly those in journal 
publications, towards more quantitative or obj 
tive measures of calibration and validation. 
— however, is that per ive meas- 
ly be meaningful w! in con- 
text with all the performance pal ver (Author’s 


abstract) 
‘W88-04392 


solution scheme examination, model response stud: 
ha 


TWO-DIMENSIONAL BUOYANT JETS IN 
TWO-LAYER AMBIENT FLUID, 
Michigan State Univ., East Lansing. Dept. of Civil 
one Environmental ig. 

R. B. Wallace, and B. B. Sheff. 
Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 8, p 992-1005, August 1987. 8 fig, 2 tab, 15 
ref, append. 


Descriptors: *Mixing, *Path of pollut- 
ants, *Outfall, “Plus, Buoyant jets, *Flow pro- 
files, *Mathematical 


Dimensional analysis was used to obtain asymptot- 
ic solutions that describe plume behavior in a two- 
layer ambient fluid. A single dimensionless parame- 
oF meen Oa ee S Laer ragersecon Pegged 
plume rise. mage wi range 
ues of the parameter that define conditions 
for weak and strong density discontinuities. Con- 
stants were determined from the experimental data, 
which allow quantitative prediction of some 
spreading layer c The results could 
Se ee eee 
by an ocean outfall diffuser for those stratifications 
that could reasonably be approximated with the 
two-layer assumption. (Lantz-PTT) 
W88-04394 


INFLUENCE OF SURFACE WAVES ON OUT- 
FALL DILUTION, 

Miami Univ., Coral Gables, FL. Dept. of Civil and 
Architectural 

For primary bibliographic entry see Field 5E. 
W88-04395 


TWO-DIMENSIONAL NUMERICAL MODEL 
OF THERMAL DISCHARGES IN COASTAL 
REGIONS, 

Camp, Dresser and McKee, Inc., San Francisco, 
CA 


S. H. Chieh. 
Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 8, p 1032-1040, August 1987. 7 fig, 18 ref. 


Descriptors: *Mathematical models, *Thermal pol- 
lution, Neath of pollutants, *Coastal waters, Model 
studies, Pollutant transport, Water temperature, 
Mapping, Red Sea. 
A two-dimensional numerical model of thermal 
discharge in coastal regions uses potential flow 
or to calculate the ambient velocity field of 
the coastal water. Using the calculated velocity 
field, the heat transport equation was solved to 
define the excess temperature field. The finite dif- 
ference method for arbitrary bo was 
used to solve the stream function for the current 
velocity et ogee the two-dimensional — 
transport equation for the excess ture cal- 
culation. To illustrate the computational 
dure, the model was applied to the case of a 
recently developed industrial complex in the Red 
Sea region. The power and desalination plants of 
the industrial complex require a large amount of 
seawater for cooling purposes. The used cooling 
water is discharged into the Red Sea. Hypothetical 
values for the various parameters were used in this 
case study. The model was run on a VX-11/730 





minicomputer. The case study demonstrates the 
usefulness of the stream function to obtain the 
pape 2 roa It also demonstrates that the model 
can a ximation 0} tem: 
ture field. Thecsiiate, ts wa of the model is justi 
fied where field data are not readily available. 
‘Author’s abstract) 
88-04397 


UPPER JAMES ESTUARY - A STUDY IN 
WATER QUALITY MANAGEMENT, 

Virginia State Water Control Board, Richmond. 
For ocr ee bibliographic entry see Field 5G. 


WATER QUALITY CONTROL PLAN FOR 
WEST MORAVA RIVER BASIN IN YUGO- 
SLAVIA, 

Institut za Vodoprivredu Jaroslav Cerni, Belgrade 
for For: primary bibliographic entry see Field 5G. 


MONITORING OF HEAVY METALS IN THE 
WATER w SEDIMENTS OF THE GANGA 


LA, 

Aligarh Muslim Univ. (India). Chemistry Section. 
M. Ajmal, M. A. Khan, and A. A. Nomani. 

Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 107-117, 1987. 1 fig, 4 tab, 36 ref. 


Descriptors: *Path of llutants, *Heavy metals, 
*Fluvial sedimen onitoring, *India, *Stream 
pollution, Rivers, Sp , Cadmium, 
Cobalt, Chromium, Copper, Iron, "Manganese, 
Nickel, Lead, Zinc, Hydrogen ion concentration, 
Calcium carbonate, Organic matter, Potassium, 
—_— Fate of pollutants, Sediment contami- 


Pb, and Zn in the water 

Gaagid tives. wait Geneniaad by atomic sbeorp- 

tion spectrophotometry in 1981. The ive 
ranges of concentrations of Cd, Co, Cr, Fe, 

Ma, Ni, Pb and Za found in the water were ND- 

0.53, ND-4.89, 3.20-56.6, ND-27.57, 22.0-133.8, 

35.0-93.0, ap ges 2.0-5.6, and 7.37-67.36 micro- 


ts were ND-3.48, 
2.35-14.4, 9.0-83.16, 


The concentrations of Cd, Co, Cr, So ho 
and sediments of the 


sediments 

11.27-95.0, 2168.0-11624.8, 
bs 5-470.0, 3.45-28.80, 0.55-21.8 and 72.0-418. 6 mi- 
The data showed that there was 
considerable variation in the elements from one 
station to the other. The sediments col- 
different sampling stations were also 

analyzed for pH, calcium carbonate, organic 
= potassium, and phosphorus. (Author's ab- ab- 


W88-04423 


SOURCES OF HEAVY METALS AND THEIR 

IMPACTS ON WASTEWATER TREATMENT 

AND RECEIVING WATER BODIES’ QUALITY 

- CASE STUDY OF A METROPOLITAN AREA, 

Pratt Inst., Brooklyn, NY. 

C. Yapijakis, and F. Papamichael. 

Water Sci and Technology WSTEDH4, Vol. 

19, No. 9, p 133-144, 1987. 10 tab, 14 ref. 

Descriptors: *Water pollution sources, *Heavy 
lating, *Water ae effects, 

rena coe and 
Cadmium, Copper, Chromi 
Nickel, Lead, Zinc, Mercury, Industrial waitin, 
Sludge disposal, Path of pollutants. 


In accordance with the US EPA General Pretreat- 
ment Regulations, New York City has conducted a 
comprehensive study to establish a local industrial 
a ar program. Heavy metals (Cu, Cr, Pb, 

i, Zn, Cd, and Hg) were the only priority pollut- 
ants found to be consistently present in the 
wastewater, with the electroplating industry 4s the 
major contributor. Heavy metals do not affect the 
performance of the treatment plants, as their levels 
at all plants are below the threshold 
limits. However, the existing levels of heavy 
metals found in New York City sludges limit its 
disposal options. Pretreatment can significantly de- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


jaregeregg sre og hag Ni, and Cd discharged 
into the by New York City treatment 
plants, although oy NK of the sludges would be 
suitable for agricultural land application. (Geiger- 


W88-04426 


OPTIMIZATION OF REGIONALIZED 

WASTEWATER TREATMENT 

THE RIVER AVE BASIN, 

Universidade Nova de Lisboa per pe Environ- 

Fer peaery tnuepmghic’ os Field SD 
ior primary entry see Fie 5 

W88-04429 


COMPARATIVE ANALYSIS OF IRON, MAN- 


bi gan ep ec Water a 
or primary bibliographic entry see Fie’ 
'W88-04440 


COMPARISON OF GEOSTATISTICAL METH- 
ODS FOR ESTIMATING VIRUS INACTIVA- 
TION RATES IN GROUND WATER, 

yong! ty 


Ada, 
For pri bibliographic entry see Field 5G. 
was44si 


Kerr Environmental Research Lab., 


EXCHANGEABLE PHOS- 
PHATE IN FRESHWATER SEDIMENTS: EF- 
FECTS OF U. V.-IRRADIATION, FORMALDE- 
HYDE, SOLID/SOLUTION RATIO, AND PH 
ON ITS EXPERIMENTAL DETERMINATION, 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 


LH. Vaas, RN. J. Comans, H. A. Das, J. M. M. 
Reith, and C. H. van der Wei 

Water Research WATRA‘' , Vol. 21, No. 9, 
1135-1142, September, 1987. "3 fig, 6 tab, 29 


Descriptors: *Path of pollutants, *Formaldehyde, 
*Phosphates, *Lake ts, *Fluvial sediments, 
*Ultraviolet radiation, *Hydrog. ion concentra- 
, Nutrients, Ra- 

A : 


phate in Benes sediment was geht 
Com of the results obtained for the same 
sample in the presence or absence of formalde- 
hyde, concluded that microorganisms can _ 
the analysis for i ly exchangeable p 
preg Irradiation n with ight, cate caused i om 
in isotopic exc! -range 
668.4 isotopic at of ss in- 
creases with a ue, attributed to an 
— exchange of Fos) than of HPO4(2-). 
The influence of the solid/ ; ge we re ratio oe = 
isotopic exchangeability of phosphate in sol 
phase is small or nil. However, because of the 
relatively ey oe amount of phosphate that goes into 
solution, the total isotopic exc! ity of phos- 
phate in the solid and liquid together is 
strongly increased at a low soli solution ratio. 
pi canna « > f Setopicel “4 
ea comparison of iso ly ex- 
changeable phosphate in different soils or sedi- 
ments it is essential to work at a nearly constant 
pH and solid/solution ratio. Such a comparison 
was made for 26 freshwater sediments from the 
Rhine/Meuse delta, in the presence and absence of 
0.17 mol/liter formaldehyde as a biological inhibi- 
tor; it is a that addition of latter is 
essential. The lowest total isotopic curhengesbiit- 
ties of phosphate, (15-25) were wee lagh 
ments collected from the Haringv lie; high values 
(40-80) were found in the soliaeats 
Brielse Meer and the Grote Rug. This could well 
be indicative of a similar variance in the biological 
availability of phosphate in the investigated sedi- 
ments. (Author’s abstract) 
W88-04453 


MODAL RESPONSE OF RESERVOIRS TO 
WIND STRESS, 


Effects Of Pollution—Group 5C 


Stanford Univ., CA. Dept. of Civil Engineering. 
S. Monismith. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 10, p 1290-1306, October 1987. 10 ‘fig, a 
tab, 28 ref, append. Univ. of California Water 
Resources Center Project No. UCAL-WRC- 


ptors: *Reservoirs, *Seiches, *Path of pol- 
*Wind stress, *Wind-driven currents, 


7 oer someeny predicted. (Author’s abstract 


MACRODISPERSION IN STRATIFIED 
POROUS MEDIA, 

Miami Univ., Coral Gables, FL. Dept. of Civil and 

Architectural Engineering. 

D. A. Chin. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 10, p 1343-1358, October 1987. 7 fig, 16 
ref, append. 


Descriptors: *Path of pollutants, *Porous media, 
sDensity stratification, *Groundwater pollution, 

Stratification, 
Flow profiles. 


A methodology was devel 
on spatial variations in the 


in which field data 
ydraulic conductivity 
determine 


coefficien 
tion. Male sical ean tgatiod eaves. outlined 
stratified formation, and the relative importance of 
aes ene eral 
ee were ‘or sev 

flows parallel to the stratification, the 

ps Foon Se ges or gt 

than the local dispersivity. This let 

cantly reduced as the flow direction is 


source dependence will generally disappear as the 
— tree h becomes very large. (Author’s abstract) 
8 


5C. Effects Of Pollution 


ALGAL GROWTH POTENTIALS AND 
METAL CONCENTRATIONS OF THE PRI- 
MARY STREAMS TO UPPER BEAVER LAKE, 
Arkansas Univ., Fayetteville. Dept. of Botany and 
Microbiology. 

For primary bibliographic entry see Field 5B. 
W88-03502 


WATER CHLORINATION: ENVIRONMENTAL 
IMPACT AND HEALTH EFFECTS; VOLUME 
4, BOOK 2: ENVIRONMENT, HEALTH, AND 


RISK. 
Proceedings of the Fourth Conference on Water 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Chlorination: Environmental Impact and Health 
Effects, Pacific Grove, California, October 18-23, 
1981. Ann Arbor Science, Ann Arbor, MI. 1983. 2 
v. (1491 p). Edited by Robert L. Jolley, William 

Joseph A Cotruvo, Robert B. Cumming, 
Jack S. Mattice, and Vivian A. Jacobs. 


Descriptors: *Water pollution effects, *Chlorina- 
tion, *Water treatment, *Mutagens, Aquatic habi- 
tats, Cooling water, Invertebrates, Fish, Toxicity, 
Cancer, Disinfection, Wastewater treatment, _ 
of pollutants, Chlorinated hydrocarbons, Or, 

compounds, Powerplants, Ozonation, ont. 
lution, Pathogens, Viruses, Bacteria, Chlorine di- 
oxide, Chloramines, Trihalomethanes, Pollutant 
identification, Groundwater, Surface water, Public 
health, Water supply, Risks, Bromine compounds. 


This collection of papers concerns several aspects 
of chlorination of water and wastewater: “2 its 
poten lan’ coke @ dischar ed 
respect to powerplant coo) waters Z 
into saline water, (2) disinfection (mechanisms, effi- 
cacy, health and environmental effects), (3) muta- 
i (4) effects on 
umans, with emphasis on epidemiological studies 
of cancer, and (5) risk assessment methods. Inter- 
mittent chlorination of cooling water is less harm- 
ful to marine organisms than continuous chlorina- 
tion. Excess sodium thiosulfate used in dechlorina- 
tion has long- harmful effects. Toxicity data 
or bioaccumulation data are reported for fish (mos- 
quitofish, mullet, Chromis punctipinnis, 
bluegill, blue rockfish) and for invertebrates. The 
action of disinfectants on viruses, bacteria, and 
amoeba is —— 3-Chloro-4,4°- ,4’-dimethyl-2-oxa- 
zolidinone and bromine chloride are safe, effective 
disinfectants. Ammonia in wastewater effluents ap- 
peared to improve the disinfection efficiency of 
chlorine. Mutagenicity has been detected in drink- 
ing water concentrates with emphasis on haloge- 
nated organic compounds formed from the reac- 
tion of the disinfectant with organic matter in the 
raw water. Mutagens are found more often in 
chlorinated surface water than in chlorinated 
groundwater. Reverse osmosis removes mutagenic 
electophilic com more readily than distilla- 
tion. Ozonation is less likely to produce mutagens 
than chlorination; continued oxidation usually de- 
composes the mutagens. Bladder and rectal can- 
cers are associated with higher levels of chlorinat- 
ed compounds in drinking water. (Cassar-PTT) 
W88-03505 


INTERACTION OF AQUATIC ECOSYSTEM 
COMPONENTS WITH CHLORINATION: AN 
OVERVIEW, 

Environmental Research Lab., Gulf Breeze, FL. 
W. P. Davis, and J. A. Fava. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 791-796, 18 ref. 


Descriptors: *Water pollution effects, *Chlorina- 
= ‘Aquatic habitats, Disinfection, Planning, 

Wastewater treatment, Pollutant identification, 
Monitoring, Regulations. 


Although chlorination of water, particularly 
ater, is g in the United States, seri- 
ous consideration has been given to banning chlor- 
ination for disinfection because of potential ecolog- 
ical and potential adverse effects on 
humans. A holistic approach is recommended in 
determining the optimum use of ehlodention. 
Recent ‘studies have added to the body of knowl- 
edge necessary to make decisions concerning 
chlorination. This includes toxicity of aquatic 
plants and animals, improvements in analytical 
technology, reaction of complex aquatic communi- 
ties, and dechlorination technology. The question 
still remains: Is the current data base sufficient to 
make educated technical decisions, or is more fo- 
cused research required. Decisions must be made 
based on existing information; testing and evalua- 
tion must continue. Long-range concepts of the 
basic problem must be incorporated into thinking 
and planning. (Cassar-PTT) 
'W88-03506 





LONG-RANGE CHLORINATION IN OPEN MI- 
CROCOSMS: INTERPRETATIONS, 

Battelle Pacific Northwest Labs., Sequim, WA. 
Marine Research Lab. 

= 4 nr pau J. R. Bridge, and G. W. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 797-809, 8 fig, 1 tab, 11 ref. 


Descriptors: *Water pollution effects, *Water 
treatment, *Chlorination, De Cae habitats, Inver- 
tebrates, Algae, Diatoms, Crustaceans, Mollusks, 
Puapelaianen tot Seawater, Marine invertebrates. 


range effects of chlorination on marine epi- 
benthic communities were studied for two years 
using concrete substrates. Treatments were: (1) 
control, (2) intermittent chlorination three times 
daily for 30 min at 10 ppb NEP gr mg Oxi- 
dants, (3) intermittent chlorination three times 
daily for 30 min at 50 chlorine-produced oxi- 
dants, (4) continuous chlorination at 10 ppb chlo- 
rine-produced oxidants, and (5) continuous chlorin- 
ation at 50 ppb chlorine-produced oxidants. Tanks 
Coatelahd soxwater at 3 ppt salinity and natural 


was 
slower in continuous treatments than in intermit- 
tent treatments, which did not differ significantly 
from the control. Growth was also slower in the 

treatment. 
After the sixth month of exposure diatom coverage 
of the concrete surface showed differences among 
the treatments; the continuous 50-ppb treatment 
clearly had the ogg percent coverage. The de- 
crease in di with an increase in 
fimpets. The estimeted time for development of a 
mature community was 70 months. (Cassar-PTT) 
W88-03507 


CHLORINE-HEAVY METALS ee 
ON TOXICITY AND METAL 

TION, 

Envirotest, Redmond, WA. 

D. R. Anderson. 


IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 811-826, 7 tab, 17 ref. 


Descriptors: *Water pollution effects, *Water 
treatment, *Chlorination, *Aquatic habitats, 
*Metals, Fish, Trout, Nickel, Synergi effects, 
Bioaccumulation, Accumulation, Toxicity. 


Chlorine and nickel produced a s toxic 
reaction in rainbow trout. Mortality in poi 
nickel test groups was significantly greater than 
predicted by an additive interaction. Two trends 
were apparent. (1) In each test the chlorine-nickel 
treatment groups with high chlorine concentra- 
tions relative to other a in the test, 
regardless of the nickel level, i mortali 
rates than chlorine-nickel treatment ups wil 
low chlorine concentrations. (2) ine-nickel 
treatment groups with the low chlorine concentra- 
tion relative to the other treatment groups in that 
test, regardless of nickel concentration, showed 
greater tage mortality than treatment groups 
with eit nickel or chlorine alone. Nickel con- 
centrations in fish tissue were hi in fish ex- 
posed to both chlorine and nickel than from fish 
- Sad to nickel. (Cassar-PTT) 


PHYSIOLOGICAL EFFECTS OF CHLORINE- 
PRODUCED OXIDANTS, DECHLORINATED 
UENTS, AND TRIHALOMETHANES 


EFFL ON 
INVERTEBRATES, 

Research Planning Inst., Inc., Meggett, SC. 

G. L. Scott. 

IN: Water Chlorination: Environmental Impact 

and Health Effects; Volume 4, Book 2: Environ 

ment, Health, and Ann Arbor Science, Ann 

Arbor, MI. 1983. p 827-841, 3 tab, 21 ref. 


Descriptors: *Water pollution effects, *Water 


treatment, *Chlorination, * Aquatic a Inver- 
tebrates, Bromoform, T: ‘Trihdomothenes, Sodium 


thiosulfate, Dechlorination, Seawater, Marine in- 
vertebrates, Toxicity, Stress, Oxidation, Cooling 
water, Wastewater treatment, Literature review, 
Oysters, Accumulation, Bioaccumulation, Chlorin- 
ated hydrocarbons. 


ome affect marine invertebrate physiology. 
chlorination roy? 


A. of physio! stress. Much of this is 
irreversible after 16 days of depuration. I 

to dechlorinated effluents produces t 
Physiological effects, but most are rev 

pbb ng Layee 

pee also pest wos 5 Sees ciguiiaat oA.F- stress, 

most of euch» events ater 6 days of 

~~ to Lugy ner sing produces | sig- 

t a ysiological stress during c! expo- 

sure and slight bioaccumulation. However, after 16 
days of depuration most physiological 


W88-03509 


TOTAL RESIDUAL CHLORINE AS A REGU- 
LATORY TOOL, 

Oak Ridge National Lab., TN. 

J. S. Mattice, and S. C. Tsai. 

IN: Water Chlorination: Environmental Impact 


and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 901-912, 1 fig, 4 tab, 18 ref. 
Descriptors: *Water pollution effects, *Water 
a *Cooling — a *Power- 
plants, Electric pow: ts, Organic compounds, 
Chloramines, Residual chlorine, Fish, Mosquito- 
fish, Toxicity. 


determined 
mosquitofish, Gambusia affinis. The LCSO (mpt 


for a 1-hour of the compounds, expressed 
as total resid ee era monoch- 
loramine, 1.31; dichloramine, 0.366; h hlorous 
oe hypochlorite ions, 2.21; 88:12 mono- 

and dichloramine mixture, 1.103; itis 
sstopentann 0.794. assumptions 
sre that the tonivides of recideal chlorine tpecies 


are additive. However, some or; chloramines 
are known to have LCS50O as as 575 mg/L. 
Kor geil neon species 


Therefore, additivity of resid 
could be used as a 

activity are clarified and if the —_ 
formed in effluents are clearly defined. ( 

PTT) 

W88-03513 


ture 





FACTORS IN THE DESIGN OF CHLORINE 
TOXICOLOGICAL RESEARCH, 
Ecological Analysts, Inc., Sparks, MD. 
af A. Lege. at L. Seegert. 

ater Chlorination: Environmental Impact 

pee Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 913-926, 1 tab, 31 ref. 


Descriptors: *Water pollution effects, *Chlorina- 

tion, *Fonici , *Data interpretation, Research pri- 
po analysis, Water analysis, Pollut- 
ant identification, Accuracy, Precision, Water 
quality, Field studies. 


An evaluation criteria matrix has been developed 
for critically reviewing data for inclusion into or 
exclusion from a toxicologi data base. The 
matrix includes four categories: analytical method- 
ology, experimental method, factors affecting chlo- 
rine toxicity, and analysis and interpretation. Each 
category is subdivided into level 1 or level 2 
criteria. Data passing level 1 criteria are further 





evaluated by level 2 criteria, which are more sub- 
. Under analytical Tend certain 


ion: Environmental Impact 
and Health Effects; Volume 4, Boo Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 927-945, 5 tab, 58 ref. 


; *Water pont ge effects, *Chlorina- 
rg hr ang ae * Aquatic 


per 24 hours, preclud- 
ing continuous chlorination at reduced chlorine 
concentrations. Present and proposed re; 
do not recognize that the toxic effect of - 
<a cthasuin's Ghana kee tontae ie odine Goats 
freshwater habitats. (Cassar-PTT) 
W88-03515 


EFFECTS OF CHLORINATED DISCHARGES 


ith, and Risk. Science, Ann 
Ate, MI. 1983. p 947-966, 5 fig, 8 tab, 20 ref. 
Contract No. ET-78-S-02-507. A000. 


Descriptors: *Water pollution effects, *Chlorina- 
ke Fish, Mullet, Cooling water, Toxicity, 
Marine animals, Sea water, Bioassay. 


Bioassay tests of chlorine in seawater were con- 
ducted on mullet of 0.3 g average weight. In acute 
per hte A cal om <= ap eh fi tr 
Ot eT a a oe 
The L150 ond LT100 


pM or no AP Bi 
Ss heen seeenety, © Oe 
Sedat THD dine of 15 peek eemeperionn 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


peas dosed chlorine). In 21-day chronic bioas- 
says With 1. 


DOES AVOIDANCE OF CHLORINATED SEA- 
WATER PROTECT FISH AGAINST TOXICITY. 


isk. Ann 
» MI. 1983. p 967-982, 2 fig, 3 tab, 3 tet 


peg: Costas pollution effects, oe 
*Coo! water, Powerplants, Toxici- 

ty, Fish behavior, Behavior, Plumes, Temperature, 
Blood, Fish physiology. 


Fish movements were monitored during three ex- 
tal chlorinations of ear discharges. 
lumes temperatures were 25.5-29.0 C compared 

around the discharge base, 


pee Lope . The classical histologi- 
signs o! alias tlic wine ecttens-eseee 
tion of Sons in. pit tenets gill 


al circulation. 
W88-03517 


AVOIDANCE RESPONSES OF JUVENILE AT- 
LANTIC MENHADEN, BREVOORTIA TYRAN- 
SUBJECTED SIMULTANEOUS 
CHLORINE AND DELTA T CONDITIONS, 
Johns Hopkins Univ., Shady Side, MD. Aquatic 


L. W. S. L. Margrey, W. C. Graves, and D. 
T. Burton. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 983-991, 2 fig, 1 tab, 18 ref. 


Descriptors: *Water pollution effects, *Cooling 
water, *Chi *Thermal pollution, *Fish, 
Temperature effects, Fish behavior, Behavior, 
Plumes, bree me Atlantic menhaden, Menhaden, 
Residual chlorine. 


The avoidance responses of juvenile Atlantic men- 
haden, Brevoortia eye to simultaneous ele- 
vated temperature (0, 2, 4, and 6 degrees C) and 
total residual chlorine (TRC) (0.000, 0.05, 0.10, and 
0.15 mg/L) conditions at summer acclimation tem- 
of 25 and 30 C were determined in the 
bees ge pee acme 
eloped to predict the avoidance 
responses at 25 and 30 C. The response surface 


Effects Of Pollution—Group 5C 


developed at 25 C showed that (1) there was no 
position effect in the test unit, (2) avoidance in- 
creased with increasing TRC concentrations at 
each temperature difference condition, (3) avoid- 
ance increased with increasing temperature differ- 
ence conditions at each TRC concentration, (4) 
greatest avoidance (about 87%) occurred at a tem- 
perature difference of 6 C and 0.15 mg/L TRC, 
and (5) TRC was the most important factor caus- 
ing avoidance. The res surface developed at 
30 C showed that (1) € was no position effect 
in the test, (2) greater than 84% avoidance oc- 
curred at all 2 C temperature difference conditions 
at all TRC concentrations, (3) avoidance of >80% 
occurred at temperature differences of 4 and 6 C at 
zero TRC or greater, (4) greater than 93% avoid- 
ance occurred at temperature differences of 4 and 
6 C at all TRC concentrations, and (5) temperature 
differences and TRC were both important factors 
influencing avoidance. A significant difference be- 
tween avoidance models occurred at acclimation 
temperatures of 25 and 30 C; ter avoidance 
occurred at all combinations at the higher acclima- 
tion temperature. (Cassar-PTT) 
W88-03518 


HEMATOLOGICAL RESPONSES OF BLUE- 
GILL TO CHLORINATION AND TEMPERA- 
TURE TESTS AND TO AN OPERATING 
POWER PLANT, 

Tennessee Valley Authority, Muscle Shoals, AL. 
S. A. Murray. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 993-1004, 9 tab, 20 ref. 


Descriptors: *Water pollution effects, *Coo! 
water, *Chliorination, *Thermal pollution, *Fish, 
Temperature effects, Toxicity, Fish physiology, 
Powerplants, Bluegills, Blood. 


The effects of chlorination and temperature on 
bluegill hematology were studied in the laboratory 

and at an er. In the laboratory 
studies 0.2 mg/L chlorine was added each day; this 


centration of total residual chlorine in the power- 
plant discharge channel was about 0.10 mg/L. In 
the laboratory studies no correlations between fish 
length and any hematological variable was found. 
The hemotological responses associated with high 
temperature (20 C) vs. ambient temperature of 12.4 
C were characterized by decreased levels for mean 
hemoglobin concentration (by 11%) 
with no change in overall hemoglobin, rounder red 
blood cells (by 11%) with a compensating change 
in cell length (by 7%), and tromboc (by 
3%) with a concomitant lymphocytosis (by 37%). 
Seven of the 16 hematological variable accounted 
for 80% of the total variation. In the laboratory 
chlorination tests (1) hemoglobin levels were de- 
creased by 13% and hematocrit by 17% and (2) 
red blood cells increased in size (length by 4%, 
width by 6%). In the field tests chlorine concentra- 
tions were apparently not high enough to — 
bony 2 hematology. Cell roundness a) 
the best indicator variable, accounting for 19. ‘oe 
of the total variation. (Cassar-PTT) 
W88-03519 


PREDICTED MORTALITY OF CHESAPEAKE 
BAY ORGANISMS EXPOSED TO SIMULATED 
POWER PLANT CHLORINATION CONDI- 
TIONS AT VARIOUS ACCLIMATION TEM- 
PERATURES, 

Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecology Section. 

L. W. Hall, D. T. Burton, S. L. Margrey, and W. 
C. Graves. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1005-1017, 3 tab, 20 ref. Con- 
tract No. P-74- 


Descriptors: *Water pollution effects, *Cooling 
water, *Chlorination, *Thermal pollution, *Fish, 
*Invertebrates, Crabs, Temperature effects, Toxici- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


ty, Fish eggs, Larvae, Powerplants, Opossum 
shrimp, a, ag bass, Bass, Perch, White 

Grass shrimp, hipods, Aquatic life, 
Chesapeake Bay, Rendval ¢ lorine. 


pew 2 early developmental stages of fish species 
ly more sensitive to chlorine under 
test cont conditions of varying temperature and chlorin- 
ation than invertebrates, except for opossum 
shrimp. Blue crabs tested at both 15 and 25 C were 
found to be the most tolerant species; no significant 
mortality occurred under any test conditions. 
Striped bass prolarvae tested at 22.5 C were the 
most sensitive species; about 99% mortality oc- 
curred di the study. Species were more sensi- 
a to simulated powerplant chlorination condi- 
tions at the higher acclimation hay seme Ele- 
vated temperature was the main factor causing 
mortality of striped bass eggs at both acclimation 
temperatures and of prolarvae at the high acclima- 
tion temperature. Total residual chlorine (TRC) 
was the dominant factor contributing to mortality 
of striped bass prolarvae (low acclimation tempera- 
ture), striped bass larvae (low and high acclimation 
temperature), and white perch larvae. For the in- 
vertebrates tested, TRC was the dominant factor 
causing mortality of grass shrimp (low acclimation 
temperature), opossum shrimp (low acclimation 
temperature), and es low and high accli- 
mation temperatures). The dominant factor causing 
mortality of opossum shrimp at the high acclima- 
tion temperature was elevated temperature. Grass 
shrimp mortality at the high acclimation tempera- 
ture was attributed to TRC, elevated temperature, 
and —" time. (Author’s abstract) 


EFFECTS OF CHLORINE RESIDUALS ON 
THE BLUE ROCKFISH (SEBASTES MYS- 


TINUS), 

SCs Inc., Long Beach, CA. 

S. W. Wiley. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1019-1027, 5 fig, 1 tab, 13 ref. 


Descriptors: *Water pollution effects, *Chlorina- 
tion, *Cooling water, *Fish, Toxicity, Ru >kfish, 
— Gills, Residual chlorine, Fish physi- 
ology. 


Juvenile blue rockfish were exposed to sublethal 
and lethal chlorine concentrations during a 20-min 
pulse at 18.4 C. No mortalities occurred in the 
control or at total residual chlorine concentrations 
of 0.11 and 0.29 mg/L. Treatments of 0.5, 0.6, and 
0.7 mg/L total residual chlorine induced 6, 11, and 
12 deaths, respectively. Examination of the cere- 
bellum tissue showed no variation among treat- 
ments. No alterations of liver tissue were observed 
at levels lower than about 0.6-0.7 mg/L total resid- 
“ chlorine. At that level necrosis was noticeable. 
ple pat resulted from the control and 0.1 
total residual chlorine treatments. At the 0.3 
mg/L treatment gill edema and hyperplasia was 
present. Gill © was progressively worse in 
the exposures of 0.5, 0.6, and 0.7 mg/L total resid- 
ual chlorine. Necrotic areas were visible. Interla- 
mellar spaces were virtually nonexistent at the 
highest exposure. Fish responded to lethal concen- 
trations by displaying erratic opercular movements 
and loss of equilibrium, presumed to be a result of 
Ihyxiation. (Cassar-PTT) 
$8-03521 


BIOCONCENTRATION OF BROMOFORM BY 
AMERICAN OYSTERS, CRASSOSTREA VIR- 


NOTES ON SURVIVAL AND FEEDING, 
Research Planning Inst., Inc., Meggett, SC. 

G. L. Scott, D. P. Middaugh, and S. Klingensmith. 
IN: Water Chlorination: Environmental Impact 
and Health —_, Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1029-1037, 3 fig, 1 tab, 16 ref. 


Descriptors: *Water pollution effects, *Fate of pol- 
lutants, *Chlorination, *Bromoform, *Bioaccumu- 
lation, Oysters, Invertebrates, Accumulation, Tri- 


halomethanes, Organic compounds, Shellfish, 
Sodium thiosulfate, Food habits, Behavior. 


Oysters exposed to three chlorination and/or dech- 
lorination treatments and a seawater control were 
studied to determine their potential for bromoform 
uptake. The experiments were as follows: chlorine 
with a nominal concentration of 1.0 mg/L, (2) 
chlorinated seawater dechlorinated with a nominal 
concentration of 2.0 mg/L of sodium thiosulfate, 
and (3) seawater with sodium thiosulfate at nomi- 
nal concentration of 2.0 mg/L. All pe Tan 
for 32 days, followed by 16 days of 

Percentage survival was highest (nearly 00%) it in 
the chlorinated-dechlorinated treatment. Survivals 
in the other treatments were similar to each other, 
on the order of 80-95%. Feeding rates were lowest 
in the chlorinated treatment, about 20% during 
exposure. However, by the end of the depuration 
period about 90% had resumed feeding. 

did not accumulate substantial quantities of bromo- 
form. Except for oysters in chlorinated seawater 
and sacrificed at 4 days exposure, bromoform 
bioaccumulation (131.6 ng bromoform/g wet 
weight) was similar in chlorinated and chlorinat- 
ed/dechlorinated water. The maximum tissue-to- 
seawater bioconcentration ratio in chlorinated sea- 
water was 5:1 on the fourth day of exposure; for 
chlorinated-dechlorinated water, 3:1. No bromo- 
form was detected in oyster tissue 4 days after 

—— ended. (Cassar-PTT) 


POWER PLANT CHLORINATION: IMMEDI- 
ATE AND PERS EFFECTS OF SUBLE- 
THAL CONCENTRATIONS ON AN ESTUA- 
RINE CRUSTACEAN, 

Miami Univ., Oxford, OH. t. of Zoology. 

G. V. Poje, s. A. Riordan, and J. O’Connor. 

IN: Water Chlorination: Environmental Impact 
and Health a bg. pod 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1039-1051, 4 fig, 3 tab, 28 ref. 


Descriptors: *Water pollution effects, *Chlorina- 
tion, *Cooling Avg *Invertebrates, Gammarus 

tigrinus, Amphipods, Toxicity, Growth rates, 
Lethal limit, Sublethal effects, Estuarine environ- 
ment, Powerplants, Residual chlorine. 


The lethal and sublethal responses of Gammarus 
tigrinus, a crustacean, to chlorinated water were 
studied in the laboratory. Tolerance to chlorine 
decreased with increased exposure duration. At a 
10-min exposure adults were more sensitive to 
chlorination (LCSO of 1.17 mg/L total residual 
chlorine (TRC)) than — released young (LC50 
of about 3 mg/L TRC). mse of newly 
released youn clues to a sublethal exposure 
of 0.5 mg/L C was as follows: (1) increasing 
exposure duration to 30 min resulted in an in- 
creased total adenylate I: only after 100 min 
exposure were the total adenylates reduced, (2) 
respiratory rates increased during the second hour 
of exposure and returned to normal after exposure. 
At a 10-min exposure to chlorine (0.05 to 3.0 m 
L) motility inhibition increased to 80% at 
highest concentration. Mean duration of amplexus 
dropped below 50% of the observation period only 
after the pairs of amphipods had been immersed in 
chlorine concentrations of > or = 44 m 
Newly released gammarids exposed to a single 10- 
min 0.5 mg/L chlorine dose increased in weight by 
25 times compared with an 80-fold increase in 
weight for control animals. No chlorine-stressed 
amphipods showed sexual maturity. Adult gam- 
marids exposed to a single 10-min 0.5 mg/L dose 
of chlorine showed reduced growth by the second 
moulting cycle. (Cassar-PTT) 

W88-03523 


EFFECT OF CHLORINATION ON EN- 
JIEVERAL 


PLANKTON AT S 


TRAINED 
KINGDOM COASTAL POWER STATIONS, 
Central Electricity Generating Board, Fawley 


(England). 

J. Cou; , and M. H. Davis. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1053-1063, 5 fig, 2 tab, 8 ref. 


Descriptors: *Water pollution effects, *Chlorina- 
tion, *Cooling water, *Zooplankton, *Phytoplank- 
ton, Powerplants, Estuaries, Sea water, Aquatic 
life, Productivity. 


The effect of chlorine entrained in once-through 
powerplant cooling water was studied at five sites 
sain aa teenie ooeaee 
Zooplankton and phytoplankton 

tended to decrease with increasing c a sengeen 
centrations. However, | pores aga species 

sitions and percent o Scuity varie: onary 
ably among the sites for similar chlorine concentra- 
tions. The most probable explanation for the differ- 
ences (mainly between estuarine and open-coast 
sites) is the presence of ammonia in the estuarine 
sites from agricultural runoff and municipal-indus- 
trial sources. Under these conditions the more 
toxic monochloramine is formed. (Cassar-PTT) 
W88-03524 


GROWTH OF DISINFECTION-RESISTANT 
BACTERIA AND SIMULATION OF NATURAL 
eee ENVIRONMENTS IN THE CHE- 
, 

Stanford Univ., CA. 

J. D. Berg, A. Matin, and P. V. Roberts. 

IN: Water Chlorination: Environmental Impact 
and Health vapreor Volume 4, Book 2: Environ- 
ment, Health, an d Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1137-1147, 3 fig, 2 tab, 26 ref. 


Descriptors: *Water treatment, ‘*Disinfection, 
*Bacteria, *Chlorination, *Chlorine dioxide, Coli- 
forms, Growth rate, Chemostat, Bioindicators, 
Culture media, Indicators. 


A chemostat was used to grow E. coli to simulate 
the populations found in natural —_ environ- 
ments, growth rates of which are often limited by 
low levels of organic substrate. This methodology 
proved more suitable for laboratory evaluation of 
disinfectants conventional batch culture tech- 
niques. Through pi manipulation of the 

eivets taviinasion, 1 coli can be altered to 
sats phenotypes that are one to three orders of 
magnitude more resistant to inactivation by chlo- 
rine dioxide than are organi grown in batch 
cultures. The conditions in the chemostat include 
lower temperatures (15 C) and slower growth rates 
than are customarily used. The reason for chlorine 
dioxide’s lethal po Bes on bacteria is not loss of 
protein and other macromolecules, nor are all the 
cells protected by the presence of oxidant-consum- 
ing enzymes. The most important factor in chlo- 
rine dioxide resistance is eo integrity of the outer 
membrane as determined by bound calcium and 
magnesium. Starved bacteria grown at 15 C and 
bacteria grown at 37 Cat a fast rate (D=0.40/hr) 
were several orders of magnitude more sensitive to 
chlorine dioxide after EDTA treatment than bacte- 
= oe at 15 C at a slow rate (D=0.60/hr). 


W88-03532 


CORRELATION OF WATER QUALITY PA- 
RAMETERS WITH MUTAGENICITY OF 
DRINKING WATER EXTRACTS, 

Health and Welfare Canada, Ottawa (Ontario). 

E. R. Nestmann, R. Otson, G. L. LeBel, D. T. 
Williams, and E. G. Lee. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1151-1164, 1 fig, 5 tab, 9 ref. 


Descriptors: *Pollutant identification, *Chlorina- 
tion, *Fate of pollutants, *Water treatment, *Muta- 
gens, Organic compounds, Chlorinated hydrocar- 
bons, Seasonal variation, Correlation analysis, 
Water analysis, Canada, Drinking water, Chlorina- 
tion, Water pol pollution sources. 


Mutagenicity of water samples collected from 30 
Canadian treatment plants during summer and 
winter is reported and analyzed. plants had 
nonmutagenic samples in summer but were posi- 
tive in winter. Five plants showed nonmutageni- 
city for winter samples, whereas summer samples 
were positive. Therefore, sampling in both seasons 





easels 0 eS 

treatment plants. Both wet and dry extracts were 

myot the ective sate: 
een ee ppm se 


88-03533 


CARCINOGENICITY OF CHLORINATION BY- 
PRODUCTS: TRIHALOMETHANES, 

Health Effects Research Lab., Cincinnati, OH. 

M. A. Pereira. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1165-1176, 3 fig, 4 tab, 30 ref. 


Descriptors: *Water pollution effects, *Carcino- 
gens, *Organic ar nase Trihalomethanes, 
h Mutagens, 


Chlorinated hydrocarbons, 
Bromoform, Public health. 


The sealens Ot nea eee 
(THMs) is reviewed. Evidence does not 

Saaicats tapthling bet tan wonbees, sehr tome 
activity for THMs. Chloroform, in all 
than the low level of DNA binding, 
poet. the 


tests o' 


promoting 
saiseaae of te ve 
response ° tumor-promoting ac 
tivity of chloroforst may have AD threshold, as 


model used to estimate the low- 
for chloroform should 
used for genotoxic carcino- 


8803534 


ALTERATION “« CENTAL CAR- 
CINOGENESIS 


OLS, 

Idaho Univ., Moscow. 
J. H. Exon, and L. D. Koller. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1177-1188, 9 tab, 14 ref. 


Descriptors: *Water pollution effects, *Chloro- 
By chi Chlorinated phenol Pentachlorophenol, Toxici- 
Is, Growth rate, Reproduc- 


Rats were exposed to 5, 50 and 500 ppm of 2- 
_—— or pentachlorophenol in drinking 
water. Litter sizes of rats exposed to the highest 
levels of each chemical were smaller compared 
with controls. This effect was most evident in 
groups exposed to the chemicals prenatally. A 
dose-response effect on litter size was observed in 
the 2-chlorophenol-treated animals. No consistent 
effects were seen in survival to weaning in rats 
receiving either chemical. Weaning weight of rats 
= 5 Sebibedehanel was generally decreased. 
ly weights of female rats treated with 2-chloro- 
phenol were also decreased after 7 months of expo- 


TRANSPLA 
'Y CHLORINATED PHEN- 
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SAFETY OF ORAL CHLORIDE DIOXIDE, 
CHLORITE, AND CHLORATE INGESTION IN 


MAN, 
Ohio State Univ., Columbus. Dept. of Pharmacolo- 


PR. cared, R. Bianchine, and R. J. Bull. 

IN: Water Chlorination: Environmental Impact 
and Health Effects, Volume 4, Book 2: Environ- 
ment, Health, and Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1335-1341, 20 ref. 


: *Water Homan” pto effects, *Chlorina- 
tion, *Disinfection, , Chlorine 
dioride, Chlorites, Chlorates, 


The effects sp iheiks ns ines, dioxide, 
chlorite, and chlorate on humans hy = oo adult 
males) was conducted in three phases: I 

doses for e6 togmagees of 5 dene-eumt, I-iisonle 
ingestion of 500 ml of 5 mg/L disinfectant daily for 
12 weeks, and III-chronic ingestion of sodium 


team. In 'y 
treads in biochemical of physiological perameters 
were noted. These were of small 


. The (3 persons) i 
phase it Ill study does not allow conclusive results to 


W88-03 


RELATIONSHIPS OF CANCER INCIDENCE 
RATES IN IOWA MUNICIPALITIES TO 
ee STATUS OF DRINKING 


Towa Univ., -_ City. Coll. of Medicine. 

P. Isacson, J. A. Bean, and C. h> moon 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1353-1364, 6 tab, 10 ref. 


Descriptors: *Water pollution effects, *Chlorina- 
Cancer, Trl wd pew 
Water treatment, Public health ~e Drinking 
water, Water supply, Surface water, Groundwater, 
Chloroform, Bromine compounds, Risks. 


Data on cancer incidence in Iowa towns supplied 
with surface water or groundwater, chlorinated 
and showed relati between 
chlorination and incidence rates of bladder cancer 


dence rates of lung and rectal cancers among fe- 
males were higher for surface than groundwater 
supplies. In the study area chlorination of surface 
water yielded primarily chlorinated trihalometh- 
anes (THMs), whereas in chlorinated groundwater 
brominated THMs were more prevalent. Rates for 
bladder cancer among males did not differ between 
surface and groundwater sources. Bladder cancer 
rates appeared to be more closely associated with 
brominated THMs. Rates for cancer of the breast, 
stomach, and colon were not significantly different 
between surface water and groundwater sources. 
Male residents of towns supplied with nonchlorin- 
ated water had higher rates of rectal cancer than 


Effects Of Pollution—Group 5C 


residents using chlorinated water. As the mean 
level of chloroform increased, the incidence rates 
for bladder cancer among males and for rectal 
cancer among males and females increased. As 
pn mere po Sona Na levels increased, oe 
cancer among males increased more ly 

with chloroform and dichl momen th 





MATCHED PAIR CASE CONTROL STUDY OF 
DRINKING WATER CHLORINATION AND 
CANCER MORTALITY, 

Wisconsin Univ.-Madison. Dept. of Preventive 
Medicine. 

T. B. Young, and M. S. Kanarek. 

IN: Water Chlorination: Environmental Impact 
and Health ony Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1365-1380, 6 tab, 20 ref. 


page a *Water pollution effects, *Chiorina- 
tion, * re ee pS mage Epide- 
miology, Trihal Organic compounds, 
Water estan, Public health, Drinking water, 
Water supply, Mortality, Risks. 


A matched = analysis of the death certificates of 
8029 pairs of females ie of gastrointestinal, 
urinary tract, brain, lung, and breast cancer in 
Wisconsin between 1972 and 1977 shows that use 
of chlorinated water for about 20 years increases 
the risks for colon cancer. The overall risk is 1.41 
for chlorinated vs. nonchlorinated water. Chlorin- 
ated unpurified water and chlorinated water with 
organics cause higher risk; chlorinated shallow 
sources, slightly lower risk. Organic contamination 
appears to increase risk by a factor of 2, and water 
pallcation appears to reduce risk by a factor of 
about 3. These findings indicate that contaminants 
than trihalomethanes may be present in 
chlorinated water and may ‘affect cancer mortality 
rates. (Cassar-PTT) 
W88-03549 


EPIDEMIOLOGIC STUDIES OF CHLORINA- 
TION BY-PRODUCTS IN DRINKING WATER: 
AN OVERVIEW, 

National Cancer Inst., Bethesda, MD. Environ- 
mental Epidemiology Branch. 

K. P. Cantor. 

IN: Water Chlorination: Environmental Impact 
and Health a Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1381-1398, 4 fig, 5 tab, 32 ref. 


Descriptors: *Water pollution effects, *Water pol- 
lution sources, *Chiorination, *Cancer, Chlorinat- 
ed hydrocarbons, Epidemiology, Trihal 

Organic compounds, Water treatment, Public 
health, Drinking water, Water supply, Surface 
water, Groundwater, Chloroform, Bromine com- 
pounds, Bromoform, Risks. 


Information gathered in a case-control interview 
study of Seideniologios alge. been + ose on 
previous lo; studies of water quality 
and cancer mortality. The data in the present study 
— the previous studies which suggest that 

the presence and amounts of halogenated com- 
pounds in the water supply are closely related to 
the type of water source and its treatment. Most 
chlorinated surface sources have much higher 
levels of chloroform and other compounds than 
ground sources, except for brominated trihalo- 
methanes, which are found at higher levels in 
groundwater. Data in the case-control study indi- 
cate that, in previous studies, the water source may 
have been misclassified for 20-40% of the study 
subjects. Of 197 chlorinated surface water sources 
from protected watersheds, 99% had detectable 
chloroform, 94% had detectable bromodichloro- 
methane, 61% had detectable dibromochlorometh- 
ane, and 14% had detectable bromoform. Of 551 
chlorinated groundwater sources, 84% had detect- 
able chloroform, 65% had detectable bromodich- 
loromethane, 65% had detectable dibromochloro- 
methane, and 57% had detectable bromoform. 
Geometric mean values (in micrograms/L) for 
chlorinated surface water were 50-60 for chloro- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


form, 0.08-0.2 for bromoform; for chlorinated 

water, 0.8 for chloroform, 0.4 for bromo- 
form. Nonchlorinated groundwater contained 0.2 
micrograms/L chloroform and 0.08 micrograms/L 
bromoform (geometric mean values). (Cassar- 


PTT) 
W88-03550 


HEALTH RISKS OF DRINKING WATER DIS- 
INFECTANTS AND DISINFECTION BY-PROD- 


oe Research Lab., Cincinnati, OH. 
IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1401-1415, 4 tab, 45 ref. 


Descriptors: *Water pollution effects, *Water pol- 
lution sources, *Disinf *Chlorination, Water 


T rinated 

icity, Chlorine dioxide, Chlorites, Chloramines, 
Mutagens, Bromine compounds, Chloroform, Or- 
ganic compounds. 


The status of the health risks of drinking water 
disinfection methods is reviewed. No definitive 
answer to the question of relative risks can be 
provided. Although it is apparent that chlorine is 
peceed wih ee ee See 
risk and the relative hazards of a 
determined. There- 


age. Chlorine in 
ye 
genic. ectants reacting with organic matter 
Pm, weer evans Sontaiens ateialanen 
activity of concern, for example, trihalomethanes. 
Other reaction products remain to be characterized 
chemically and toxicologically. The fundamental 
processes that occur as a result of reaction of 
disinfectants with organic matter in the raw water 
need further ing. ( : 
W88-03551 


STUDIES ON THE WATER QUALITY 


FLUENTS, 

Texas Tech Univ., Lubbock. Dept. of Civil Engi- 
neering. 

B. W. Newbry, G. F. Lee, R. A. Jones, and T. J. 
Heinemann. 


IN: Water Chlorination: Environmental Impact 
and Health aes Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 

Arbor, MI. 1983. p 1423-1436, 6 fig, 2 tab, 22 ref. 


Descriptors: *Water pollution —. *Fate of pol- 
sree *Fish, *Chlorination, *Wastewater treat- 
ment, Effluents, Fathead minnows, Disinfection, 
Toxicity, watic habitats, Cache La Poudre 
River, Big River, Arkansas River, 
Fountain Creek, Colorado, Benefits, Recreation, 
Fishing, Sublethal effects. 


The effects of chlorinated wastewater effluents on 
caged fish (fathead minnows) was studied in four 
Colorado Front Range rivers. The 96-hour LC50 
varied from 0.042 to 0.093 mg/L chlorine. Chlo- 
rine isoconcentration lines were ped for each 
river showing the zones of greater 50% mor- 
tality, 50% mortality, and less than 50% mortality. 
Estimated length o! iver reach in which chronic 
toxicity could be expected were as follows: Fort 
Collins No. 1 plant, 6.1 km; Fort Collins No. 2 
plant, 3.0 km; Loveland, 3.2 km; Pueblo, 14.7 km; 
and Colorado Springs, 41.5 km. A relatively small 
area near each discharge has chlorine concentra- 
tions which could be acutely lethal to fish if they 
stayed in the area for a few days. However, most 
fish would likely avoid this area. Removing chlo- 
rine from the effluents is not likely to improve 
recreational fishing in these particular rivers for 
several reasons ry a sizeable sport fish population 


already exists in the zone of chronic toxicity; num- 
bers and types of fish in river reaches above and 
below the existing disc! are about the same, 
a toxicants other than chlorine may be present, 

at higher flows than the low-flow, ae aoe case 

usually used to establish toxici 

the chronic toxicity would be — @ at t least 
one river has no public access to fishing. (Cassar- 


PTT) 
W88-03553 


RISK FROM RESIDUAL CHLORINE IN 
COOLING WATERS USED FOR AQUACUL- 


i Ri Se 


ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1437-1445, 3 fig, 1 tab, 12 ref. 


: “Water pollution effects, *Fish, 
*Chiorination, *Cooli water, *Aquaculture, 
Eels, Sea bass, Bass, Sea bream, Bream, Mullet, 

Seawater, Bioassay, Residual chlorine, Toxicity, 
Mortality. 


Bioassays a run on as Mediterranean fine 

commercial species (mostly fingerling size) to 
determine the effects of chlorinated seawater cool- 
ing waters used in ences jy ce 97-hour LC50s 


micrograms/L residual oxidant 
Wo a bee mullet (Mugil — 127.9; 
trarchus labrax), 0-94.6; 


PTT) 
W88-03554 


For primary logical Analy, Inc Spar entry see ricld 6B. 
W88-03556 


COST-BENEFIT APPROACH TO DRINKING 
WATER AND CANCER, 

California Inst. of Tech., Pasadena. 

For primary bibliographic entry see Field 6B. 
W88-03557 


CHLORINATED DRINKING WATER AND 
CANCER: THE STRENGTH OF THE EPIDE- 
MIOLOGIC EVIDENCE, 

Science Research Systems, Inc., Ruston, LA. 

K. S. Crump. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1481-1491, 4 tab, 20 ref. 


Descri tre *Water pollution effects, *Chlorina- 
tion, a Drinking water, 
Iowa, Keir 


Although a causal relationship between chlorinat- 
ed drinking water has not been established, the 
evidence suggests, to a considerable extent and 
cancer, such a relationship for rectal cancer and, to 
a lesser extent, for bladder and colon cancer. If the 
risk ratios for rectal cancer found in the 
completed case-control studies are, in fact, caused 


each year in the United States by chlorinated 
ys | water. (Author’s abstract) 
W88-03558 


WATERBORNE OUTBREAKS IN SWEDEN - 
CAUSES AND ETIOLOGY, 


(Sweden Bacteriological Lab., 
epee an F. Pe once 

ater Science and ey png Vol. 

18 Ne No. 10, p 15.1901 1986. 1 fig, Herts tab, 10 ref. 


health “Epidemiology, *Human discascs, Epide 
luman 
nic bacteria, Pathogens, 


mics, Diseases, 
Bacteria, Wastewater pohation. 


cured 1975-1984 32 waterborne outbreaks oc- 
in Sweden, affecting nearly 12,000 Smiabes 
ranged from single family outbreaks 

acorn reaasidhe affecting up to 3000 
crobial agents have been isolated in 
outbreaks; the rest are of unknown etiology. Epi- 
demiological inv a have shown that only a 
fraction of the number of cases are initially 
epidemio- 


Stockholm 


to com- 


siphonage of wastewater along drainage pipes, 
broken sewage or sudden pollution of raw water 

intakes coinciding with malfunction of chlorina- 
tion. (Authors’ abstract) 
W88-03580 


EPIDEMIOLOGICAL MODEL OF THE PO- 
TENTIAL HEALTH RISK ASSOCIATED WITH 
VARIOUS PATHOGENS IN WASTEWATER IR- 
RIGATION, 

Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

H. I. Shuval, P. Yekutiel, and B. Fattal. 

Water Science and Technology WSTED4, Vol. 
18, No. 10, p 191-198, 1986. 3 fie, 5 ref. 


pte tors: *Impaired water use, *Water pollu- 
ects, *Waste disposal, *Public health, *Epi- 
, Wastewater irrigation, — Wastewater 

farming, Land disposal, Bacteria, 


This study reviewed and evaluated all available 
documented epi jiogical evidence to deter- 
mine the si t, quantifiable health effects on 
population groups = or indirectly exposed to 
wastewater by re- 


irrigati id 
ine of no helminths in| liter and fog mean of 
1000 coliforms per 100 ml is proposed. (Authors’ 
abstract 

W88-03581 


PROSPECTIVE ba ure re a — 
OF HEALTH 


ASSOCIATED 
WASTEWATER UTILIZATION IN AGRICUL: 


Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

B. Fattal, P. Yekutiel, Y. Wax, and H. I. Shuval. 
Water Science and Technology WSTED4, Vol. 
18, No. 10, p 199-209, 1986. 1 fig, 9 tab, 5 ref. 


Descriptors: *Water pollution effects, “Impaired 
water use, *Wastewater disposal, * logy, 
*Wastewater irrigation, Wastewater farming, Bac- 
teria, Viruses, Public health, Human diseases. 


A prospective epidemiological morbidity and se- 
rology study was carried out in Israel in 1980-82 
on the association between enteric disease inci- 
dence and wastewater utilization in 29 kibbutzim 
(collective agricultural communities) with a popu- 
lation of 15,605. Morbidity data indicated that no 

significant excess of enteric disease episode rates 





was found in any age group, including the 0-5 year 
old age group, or in any occupational ip, in 
kibbutzim to wesaeenlir: senate 


er, a consistent and significant excess of pr 
for ECHO 4 virus antibodies was fi 

year old age group in kibbutzim 
solized from towns as com- 
(p<0.001). No 


pneumo- 
phila (serogroup 1-8) among water contact 
workers versus nonwater contact control group 
workers (4.5% vs 1.5%). However, no differences 
were found and 
clean-water contact workers. In field studies, aero- 
solized enteric bacteria and viruses of wastewater 
were detected in air les as far as 730m 

irrigated plots. 





origin were 

downwind of wastewater 
(Authors’ abstract) 
W88-03582 


ASSESSING RISK OF SOLID WASTE COM- 
Wisconsin Univ. a _ Point. 


J. M. es . Razvi. 

BioCyc! CDK, Vol. 24, No. 3, p 31-36, 54, 
March 1987. 2 fig. 3 ab, 18 ref. 

Descriptors: *Water pollution effects, *Waste 

pers *Solid waste, *Composting, *Ground- 

lution, *Heavy metals, *Path of pollut- 

ater pollution he *Leaching, Water 

colation. Domestic Bioaccumulation, 

it physiology, autcionts, is Soil amendments, Soil 

properties. 


A worst case scenario was examined by applying 
compost treatments in excess of recommended 
rates for the soil type and precipitation rate chosen. 
Resultant leaching losses and groundwater con- 
tamination potential exceeded those 

under field conditions where sound waste manage- 
ment techniques may be practiced. The 25% com- 
post/soil mixture used closely approached the 
actual lifetime waste application rate that might be 
used on a soil with low CEC. Because the mini- 
mum three feet depth to groundwater requirement 
was not maintained in this greenhouse study, levels 
of nitrate and lead in the leachate exceeded the 
EPA drinking water standards in the initial leach- 
ing intervals. Groundwater contamination by 
heavy metals from the application of compost to 
sandy soils with a suitable th of subsoil would 
be minimal. Nutrients in soluble form that were not 
taken up by the plants, were leached. pw ope 
phosphorus were fund at normal levels plant 


a soil amendment and plant nutrient source with- 
out impacting a? ae oat food chain 
crops in excess of to le level 

W88-03595 Ore 


MICROBIAL IMPLICATIONS OF DIEL VARI- 
PARAMETERS 


ATIONS IN WATER QUALITY 

POSSIBLY ASSOCIATED WITH ACID DEPO- 
SITION IN AN OLIGOTROPHIC RESERVOIR, 
New England Research, Inc., Worcester, MA. 

P. A. Erickson, and J. 7. Reynolds. 

Journal NEWWA JENWAG, Vol. 101, No. 1, p 
32-61, March 1987. 10 fig, 3 tab, 33 ref. 


Descriptors: *Sulfates, *Microbes, *Diel vari- 
ations, *Acid rain, *Oligotrophic lakes, *Water 
pollution effects, *Lakes, *Hypolimnion, *Massa- 
chusetts, Water quality, Wee Environmental 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


commonly 
studies of surface waters. (Author's abe roteery 
wee0sels 


F i ibliogrephic Field 5A. 
or primary entry see is 
W88-03648 


SERUM TRANSAMINASES ACTIVITY 
HISTOPATHOLOGICAL CHANGES IN CLAR. 
IAS LAZERA CHRONICALLY EXPOSED TO 


. y, N. A. El-Domiaty, 


Comparative Bi Biochemical and eon © 
bs Vol. 86, No. 2, p 5260. 1987. 6 fig, 23 


: *Water pollution effects, *Pollutants, 
*Nitrites, *Toxicity, Clarias lazera, Fish, Histo- 
pathological changes, 
transaminases. 


Alexandria Univ. 
M.L. Se A. 
and K. Wi 


rominent. (Author’s abstract) 
88-03650 


TOXICITY IN TILAPIA ZILLI AND CLARIAS 
LAZERA INDUCED BY ZINC, SEA- 
SONALLY, 

Alexandria Univ. t). 

A. M. Hilmy, N. A. El-Domiaty, A. Y. Daabees, 
and H. A. A. Latife. 

Comparative Biochemcial and Physiology (C) 
pS ath Vol. 86, No. 2, p 263-265, 1987. 9 tab, 


Descriptors: *Pollutants, hay pollution effects, 
*Zinc, Pollution, *Toxicity, Fish, Clarias lazera, 
Tilapia zilli, Bioassay, Assay, Seasonal variation, 


Heavy metals. 
Subadult teleosts, Tilapia zilli and Clarias lazera, 
is more suseptible to Zn than 


species are more resistant to Zn 
toxicity at lower temperature (during winter). To 


Effects Of Pollution—Group 5C 


determine the uptake and tissue distribution of Zn 
in the two species, gill, liver, and muscles were 
analysed at moderate temperature (during spring). 
After a 96hr exposure Zn was decreased in 
the following order: gill > liver > muscle. (Au- 
thor’s abstract 


W88-03651 


CD-METALLOTHIONEIN AND METAL-EN- 
ZYMES INTERACTIONS IN THE GOLDFISH 
CARASSIUS AURATUS, 

Bologna Univ. (Italy). 

ee en Caen aed 
Comparative Biochemical and Physiology (©) 
een Vol. 86, No. 2, p 267-272, 1987. 7 fig, 17 


Pesta “tegatana 
ollutants, oxicity, icavy 
metals, Fish, Goldfish, Carassius auratus, Alkaline 
phosphatase, Fructose biphosphatase, Cadmium 
chloride, Metallothionein. 


nt show ay nob role of metalloth- 
ionein could be suggested. (Author’s abstract) 
'W88-03652 


CORRELATIVE STUDIES ON CHANGES IN 
LIPID COMPOSITION OF GILLS AND 
UPTAKE OF CHEMICALS OF WILLOW 
SHINER FISH (GNATHOPOGON CAERULES- 
CENS) BY EXPOSURE TO DETERGENT, 

Shiga Prefectural Inst. “ Public Health and Envi- 

ronmental Science, Otsu (Japan). 
ao T. Tsuda, Ns Fukui, and T. 
Cauninatiie Biochemical and Physiology (C) 
ro ery Vol. 86, No. 2, p 339-341, 1987. 1 fig, 3 
, 9 ref. 


Descriptors: *Water pollution effects, *Pollutants, 
*Toxicity, *Detergents, Fish, Willow shiner fish, 
Gnathopogon caerulescens, Lipids, Gill extracts, 
Cholesterol, Bioassay. 


One group of willow shiner (Gnathopogan caer- 
ulescens) was exposed to 0.1 mg/1 dodecylbenzen- 
esulfonate (DBS) for analysis of re Ganaaaiiion 
of gill extracts. a group of was exposed 
to 0.0003 m 2,4,6-trichloropheny!-4’-nitro- 
phenyl-ether ( P) after regular intervals of pre- 
exposure to 0.1 mg/1 DBS for analysis of uj of 
CNP. The whole body residues of C were 
characterized by a 60 percen in DBS pre- 
exposure for 14 and 21 days. The cholesteral/total 

phospholipid ratio increased to 0.22 and 0.28 after 
14 and 21 days from the normal of 0.18. These 
biochemical results might be correlated with the 
changes observed by the uptake of CNP. (Author’s 
abstract 


W88-03653 


CHANGES OF THE LIVER UDP-GLUCURON- 
OSYLTRANSFERASE ACTIVITY ON TROUT 
(SALMO GAIRDNERI RICH.) ACUTELY EX- 
POSED TO SELECTED AQUATIC TOXI- 


bo gna Univ. (Finland). Dept. of Zoology. 
M. Castren, and A. Oikari. 

Comparative Biochemical and Physiology (C) 

CBPCEE, Vol. 86, No. 2, p 357-360, 1987. 1 fig, 3 

tab, 26 ref. 


Descriptors: *Water pollution effects, *Pul 
wastes, *Pollutants, *Trout, *Toxicity, Liver, Poi- 
sons, , Hazardous materials, Rain- 
bow trout, Effluents. 


Rainbow trout were exposed for 4 or 8 days to 
various types of toxicants, each applied to the test 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


water at a high sublethal concentration. The activi- 
ty of liver UDP-glucuronosyltransferase (UDP- 
GT) was assayed from the submitochondrial frac- 
tion using p-nitrophenol as an aglycone. Activity 
of UDP-GT was inhibited by 2,4,6-trichloro- 
phenol, pentachlorophenal and dehydroabietic 
acid, all toxicants regularly found in effluents of 
the ‘pulp and paper industry. The heavy metals 
cadmium and zinc, the Bane meng alblionyl 
Pyralene 3010, and chloroform did not affect 
UDP-GT activity. The slimicide N-methyl-dithio- 
carbamate signifcantly increased the enzyme activ- 
ity. (Author’s abstract) 

W88-03654 


COMPARATIVE STUDIES ON ADDITIVE EF- 


IN CAERULESCEN: 
Shiga Prefectural a 4 Public Health and Envi- 
ronmental Science, Capen). 
H. Nakanishi Tf T. Toda, S. , and T. 
Hirayama. 
Comparative Biochemical and Physiology (C) 
page Vol. 86, No. 2, p 361-364, 1987. 3 fig, 3 
tab, 9 ref. 


Descriptors: *Water pollution effects, *Detergents, 
*Pollutants, *Toxicity, Pollution, Willow q 
Gnathopogon, Sodium 7a nee Main lh wom 
Sodium stearate, Chemical wastes, Freshwater 
fish, Fish, Heavy metals. 


Comparative studies between sodium dodecylben- 
zenesulfonate (DBS) and sodium stearate (SNa) 
were performed on the additive effects of the 
uptake of chemicals in a fresh water fish, the 
willow shiner (Gnathopogan caerulescens), by the 
use of a continuous flow water system. The c! 

cals selected were 2,4,6-trichlorophenyl ether 
(CNP) as a non-polar li ipop philic substance and cad- 
mium salt (Cd) as polar hydrophylic substance. 
DBS displayed no promotive and depressed effects 
on the uptake of Cd. SNa had no promotive and 
depressed effects on the uptake of CNP and Cd. 
(Author’s abstract) 

W88-03655 


INFLUENCE OF WATER PH ON THE PERIVI- 
TELLINE FLUID OF PERCH (PERCA FLUVIA- 
TILIS) EGGS, 

Buckivghoms t Univ. Coll. (England). Dept. of Life 
Sciences. 


K. L. Shephard. 
Comparative Biochemical and Physiology (C) 
a ee Vol. 86, No. 2, p 383-386, 1987. 3 shes, 16 
ref. 


Descriptors: Descriptors:*Pollutants, *Water pol- 
lution effects, *Acidity, *Hydrogen ion concentra- 
tion, Perch, Fish, Perca, Perivitelline fluid, Eggs, 
Pollution, Water pollution. 


The diameter, trans-chorion potential difference 
and perivitelline-fluid pH of the eggs of perch 
(Perca fluviatilis) have been measured in a e of 
water pH (8-4.5). The water used was relatively 
nutrient rich. Eggs transferred from pH 8 to pH 
4.5 shrink; probably as a result of loss of water 
from perivitelline fluid. Trans-chorion potential 
differences are close to zero over the range of pH. 
Mean perivitelline-fluid pH is higher than external 
water pH at pH 6.7 and above. Below pH 6.7, 
mean perivitelline-fluid pH is approximately the 
same as external water pH. The results suggest a 
non-Donnan distribution of hydrogen ions. The 
results are compared with data on salmonid eggs in 
nutrient-poor waters. (Author’s abstract) 
W88-03656 


DNA REPAIR SYNTHESIS IN CULTURED 
FISH AND HUMAN CELLS EXPOSED TO 
FISH S9-ACTIVATED AROMATIC HYDRO- 
CARBONS, 

British Columbia Cancer Research Center, Van- 
couver. Environmental Carcinogenesis Unit. 

D. G. Walton, A. B. Acton, and H. F. Stich. 
Comparative Biochemical and Physiolo; (©) 
CBPCEE, Vol. 86, No. 2, p 399-404, 1987. 7 fig, 31 


ref. 


Descriptors: *Aromatic hydrocarbons, *Toxicity, 
*Oil wastes, *Carcinogens, *Pollutants, *Hydro- 

carbons, *Water = ene effects, Ne Trout, 

Rainbow trout, Human cells, DNA, Aflatoxin, 
Pp repair synthesis, Human fibroblast, Gonads, 
iver. 


Unscheduled DNA ir synthesis was measured 
my in cultured rainbow trout 
onad (RTG). and human fibroblast (HF) cells 
following exposure to aflatoxin B1 (AFBI), 3,4- 
ton ik (BP), —_1,2,5,6-dibenzanthracene 
(DBA), 1,2-benzanthracene (BA) and pyrene (PY) 
activated with S9 prepared from rainbow trout 
liver. S9 from rainbow trout injected with Aroch- 
lor 1254 or an oil extract was compared with S9 
from Fischer rats injected with Arochlor 1254 for 
the ability to activate AFB1 and cause DNA repair 
i Alea kes Ot Gone eon 
vated AFBI, but the measured DNA 
— ba greater in the HF cells. A significant 
mse was found following expo- 
sure sure of Hi HE to fish S9-activated BP. Using 
assay conditions which enhance fish cell grain 
Ne ge level of DNA repair was also 
cells exposed to fish mays mer 
BP. Marginal but statistically it amounts 
of DNA repair were elicited in and RTG cells 
DBA, to rainbow trout ‘S9-activated BA and 
DBA, but no response was detected following PY 
. Fish S9 was able to activate a series of 
oa ycyclic aromatic hydrocarbons (PAH) and 
ee synthesis in both fish and mam- 
magnitude of the repair response 
roughly pr lels the carcinogenic potential of the 
ese results elicit trans species and phyla 
comparisons which help to validate fish as models 
for aquatic carcinogenesis research, and also dem- 
onstrate PAH DNA-damaging effects on fish 
DNA, further credence for studying the 
effects of these chemicals on aquatic organisms. 
(Author’s abstract) 
W88-03657 


STUDIES ON THE INFLUENCE OF NITRITE 
ON METHEMOGLOBIN FORMATION IN 
AMOZONIAN FISHES, 

California Univ., San Diego, La Jolla. Lab. for 
Comparative Biochemistry. 

G. R. Bartlett, A. R. Schwantes, and A. L. Val. 
Comparative Biochemical and Physiology (C) 
pers: | Vol. 86, No. 2, p 449-456, 1987, 8 tig, 5 


Descriptors: *Pollutants, *Toxicity, *Water Peso 
Amazon, 


tion effects, *Nitrites, Fish, 
Brycon, Methemoglobin, Water pollution, Hemo- 
globin, Hemolystates. 


Twenty one species of fishes, collected form the 
Rio Solimoes and a tributary lake in the Amazon 
Basin near Manaus, showed a wide range of methe- 
moglobin formation Ihr after a dose of 30 mg/kg 
of sodium nitrite ip. Methemoglobin formation in 
two experimental ‘Rives, Brycon cf. melanopterum 
and hilodus insignis, maintained in tanks 
in our ‘A laboratory, was studied in detail. 
Both fishes survived a dose of 10 of nitrite 
ip. but usually died within 3hr of a of 30 mg/ 
ig with ogee blood obin aroaeed | in excess vo 
percent. ethemeg] luced in vitro 

addition of nitrite to fresh blood was Prine of - 
reduced back to hemoglobin over a period of 
several hours at room temperature. Hemoglobin in 
hemolysates was auto-oxidized to methemoglobin 
at pH 6.1 and below but not at 6.9 and above. 
(Author’s abstract) 

W88-03658 


EFFECTS OF SALINITY AND VARYING 

BORON CONCENTRATIONS ON BORON 

UPTAKE AND GROWTH OF WHEAT, 

Louisiana State Univ., Baton Rouge. Center for 

Wetland Resources 

.> Bingham, J. E. Strong, J. D. Rhoades, and R. 
eren. 

Plant and Soil PLSOA2, Vol. 97, No. 3, p 345-351, 

March 1987. 4 tab, 12 ref. 


Descriptors: *Soil management, *Water pollution 
effects, *Path of pollutants, *Soil water, *Irriga- 
tion, *Boron, Wheat, Osmotic potential, Sandcul- 
ture experiments, Triticum, Toxicity, Salinity, 
Chemical properties. 


Two sandculture experiments were conducted 
with wheat to determine the effects of osmotic 
tential and fluctuating boron concentrations on 
availability (toxicity), shoot growt and leaf con- 
centrations of B wheat. The first ex; ent con- 
sisted of growing wheat to the spike emergence 
stage in sandcultures irrigated with a complete 
nutrient solution — 1.0, 7.5, and 15.0 mg 
B1(-1) and re baaeer values of -0.02, -0.07, - 
0.12, and 0.17 MPa produced by CaCl2-NaCl addi- 
tions. arg ai ok t weight was independently 
influenced by the B treatments but not by its 
interaction. Only the B treatment had a significant 
effect on leaf boron concentrations; the B x poten- 
tial interaction was nonsignificant with respect to 
leaf B concentrations. The second experiment was 
designed to determine if growth and B uptake of 
wheat responds to the time integrated mean (TIM) 
concentration of B. This experiment consisted of 
four fixed-B concentrations and four fluctuating-B 
concentrations to produce two TIM con- 
centrations approached low to high and vice versa. 
With respect to shoot weight, there was no statisti- 
cal difference among treatments having the same 
TIM concentration during the 10 week = 
ment. However, shoot B concentrations differed 
greatly; they were higher when the B concentra- 
tion was progressively increased over the 10 week 
iod. Leaf B concentrations (Y leaf at flower- 
ing), while not as the shoot B concentrations, were 
also higher under the treatment of increasing B 
concentration, indicating B uptake rates are higher 
for mature plants than for seedlings. (Author’s 


W88-03661 


EFFECTS OF COLORANTS IN THE AQUATIC 
ENVIRONMENT, 


Imperial Chemical Industries Ltd., Brixham (Eng- 
land). Brixham Lab. 
D. Brown. 
Ecotoxicology and Environmental Safety 
EESADYV, Vol. 13, No. 2, p 139-147, April 1987. 2 
fig, 1 tab, 21 ref. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Pollutants, *Dyes, *Ecosystems, *Water pol- 
lution effects, Chromophoric materials, Colorants, 
Aquatic environment, Environment. 


Modern colorants use a variety of chromophoric 
groups which in turn, may carry a wide range of 
substituents, both to influence the color, and to 
rovide the ~— properties for dyeing particu- 
i substrates. Thus, there are many thousands of 
different substances used as commercial clorants. 
Further, the introduction of new structures to meet 
ular demands for shade and application is still 
in an area of major innovative activity. However, 
in general, individual products have a relatively 
low sales volume and strategy which has been 
developed to assess the effect of dyestuffs (water- 
soluble, or water-dispersible, colorants) in the envi- 
ronment a necessarily Mo pe ined that 
jiate for, say, cides. The paper discusses 
pape and pS anya a ‘base set’ package of 
data, the concept of which was = ig: apt Aer by the 
clorant industry years ahead of the ‘6th Amend 
ment’ Directive, may be used to candie the possible 
effects of a specific dyestuff when discharged in an 
aqueous effluent. As a second part of the strategy, 
the addresses more general questions relating 
to the ultimate fate of dyestuffs when discharged in 
aqueous effluents and in ee pene! considers their 
most likely environmental distribution, their poten- 
tial for bioaccumulation, and their biodegradabi- 
lity. (Author’s abstract) 
W88-03663 


BIOCONCENTRATION OF ALCOHOL ETH- 
OXYLATES IN CARP (CYPRINUS CARPIO), 
Tokyo Metropolitan Research Inst. for Environ- 
mental Protection (Japan). 

M. Wakabayashi, M. Kikuchi, A. Sato, and T. 





Yoshida. ° 
Ecotoxicology and Environmental Safety 
mere G Vol 13, No. 2, p 148-163, April 1987. % 
fig, 8 tab, 14 ref. 


Descriptors: *Water pollution effects, *Path of pol- 
lutant, *Isotope studies, *Hy: *Deter- 
gents, *Surfactants, Alcohol, Fish, Carp, Cyprinus, 
Alcohol ethoxylates, Biodegradation, Metabolites, 
Nonionic surfactants, Tracers. 


The uptake, distribution, and clearance of three 
labled nonionic surfactants, 14C-labled dodecyl 
tetra(Oxyethylene) ether (14C-C12-AE(4)), 14C- 
labled dodecyl wag rs ether (14C-C12- 
AE(8)), and labeled dodecyl 

( arma awe 
were inve rinus) exposed to 
concentrations of 0206 me liter, using whole- 
Ad 9 scintillation 

was rapidly 





radioacti m the fish body was rapid, with 
half-lives o' 30-80hr. The metabolites of 14C-C12- 
AE(4) were also examined in gills, blood, kidney, 
hepatopancreas, or gall bladder using thin-layer 
nn aa (Author’s abstract) 
W88-0: 


EFFECT OF LINEAR ALKYL BENZENE SUL- 
FONATE IN SKIN OF FISH FINGERLINGS 
(CIRRHINA MRIGALA): OBSERVATIONS 
WITH SCANNING ELECTRON MICROSCOPE, 
Industrial Toxicology Research Centre, Lucknow 


(India). 

— Misra, G. Chawla, V. Kumar, H. Lal, and P. N. 
iswanathan. 

Ecotoxicology and Environmental Safety 

EESADV, Vol. 13, No. 2, p 164-168, April 1987. 


Descri; 

*Pollutants, *Hydrocarbons, Fi 
Cirrhina, Fish fingerlings, Benzene sulfonate, Skin, 
Electron microscopy, Mucus, Electron micro- 
scope. 


pi goer apr changes in the skin was no- 
electron mic 
fish fingerlings ( 


ptors: *Water pollution effects, *Detergents, 
Biodegradation, Fish, 


TOSCOpe in 

Cirrhina mrigala) exposed to 0.005 
oe percent of the LC50) concentration to 

1 benzene sulfonate. The epitheal cells 
present in the epidermis ofthe skin were found t 
secrete more mucas with linear alkyl benzene sul- 
fonate (LAS) than did controls. presence or 
disposition of mucus on the surface of skin indicat- 
ed likely molecular interaction between constitu- 
ents of mucus and LAS. (Author’s abstract) 
W88-03665 


HISTOPATHOLOGICAL CHANGES IN LIVER 
AND THYROID OF THE TELEOST FISH, 
CHANNA PUNCTATUS (BLOCH), IN RE- 
SPONSE TO AMMONIUM SULFATE FERTIL- 
IZER TREATMENT, 

Banaras Hindu Univ., Varanasi (India). 

R. N. Ram, and A. G. Sathyanesan. 

Ecotoxicology and Environmental Safety 
EESADV, Vol. 13, No. 2, p 185-190, April 1987. 
10 fig, 15 ref. 


Descriptors: *Water pollution effects, *Sulfates, 
*Pollutants, *Fish toxins, *Ferti *Ammoni- 
um sulfate, Liver, Thyroid, Fish, Channa, Pollu- 
tion, Bioassay, Sublethal concentrations. 


In Channa panctatus exposed to safe (100 ppm) and 
sublethal (500 ppm) concentrations of the com- 
monly used fertilizer ammonium sulfate for 6 
months, from January to June, hepatocytes re- 
vealed initial hypertrophy followed by exaustion as 
evidenced by deranulation, nuclear pyknosis, and 
focal necrosis. Thyroid follicles exhibited various 
degrees of hypertrophy, hyperploasia, hyperemia, 
and reduction in colloid content. In both the liver 
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- = thyroid, changes were more pronouced in 
-treated fish. These results su; that 

which is washed -~ water 

pe a in small quantities, may cause dose-depend- 
ent xo of liver a thyroid. (Author’s 


W88-03666 


EFFECTS OF THIOSEMICARBAZIDE ON DE- 
VELOPMENT IN THE WOOD FROG, RANA 
SYLVATICA, 

Wisconsin Univ.-Eau Claire. 

E. E. Riley, and M. R. Weil. 

Ecotoxicology and Environmental Safety 
revert Vol. 13, No. 2, p 202-207, April 1987. 2 


Descriptors: 4 *Water pollution, *Tox- 
Pollutants, “Frogs *Hydrocarbons, Tad- 
les, Thiosemicarbazide, Wood frog, Rana, De- 


icity, 


Formitis. 

Wood frog (Rana sylvatica) tadpoles were exposed 
to 50mg thiosemicarbazide /liter water for 
varying lengths of time and at different develop- 
mental stages. Short exposure periods (3 and 6hr) 
displayed no visible dante; Exposure periods 
of 12 or more hr caused slight to severe abnormal- 
ties, with a direct relationship between length of 
exposure and degree of deformity. Tadpoles ex- 
posed to TSC from posthatching days 24-30 were 
more seriously affected than were tadpoles ex- 
posed at an older age. (Author’s abstract) 
W88-03667 


EFFECTS OF THREE RELATED AMIDES ON 
MICROECOSYSTEM STABILITY, 

Minnesota Univ.-Duluth. “ of Biology. 

T. F. Flum, and L. J. Shannon. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 13, No. 2, p 239-252, April 1987. 5 
fig, 3 tab, 44 ref. 


Descriptors: *Water pollution effects, *Pollutants, 
* Aquatic environment, *Microorganisms, 
*Amides, *Toxicity, agen a Ecosys- 
tems, oxygen, Diuron, Acetanilide, Salicylanilide. 


Three related amides (diuron, 2-(octyloxy) acetan- 
lide, and salicylanilide) were evaluated for toxicity 
to aquatic microcosm communities. Effects were 
measured at the ecosystem level using changes in 
pH, Eh (redox potential), and dissolved oxygen as 
indicators of toxicity. These values were used to 
calcualte the resistance, resilience, and relative in- 
stability of the microecosystems to each compound 
at comparable dose levels of ximately 2500 
mg/liter. Such measures have often been used in a 
theoretical context, but have not received wide 
practical application. The ~— spe low 
resistance and no response to diuron, 
ance porssst 2 low resilience to 2-(octyloxy) acetanilide, 
and no response to salicylanilide. pe ay 
sure level (9800 microgram/1 salicylanilide), the 
systems showed low resistance and high resilience. 
Both this approach and more traditional dose-re- 
sponse measures of toxicity indicated that diuron 
was clearly the most toxic compound, followed by 
2-(octyloxy) acetanilide and salicylanilide. 
microcosm toxicity tests were sli; ily less sensitive 
than some single species tests, they provided im- 
portant additional information on extent of 
perturbations and the rate of ecosystem recovery. 
(Author’s abstract) 
W88-03670 


RELATIONSHIP OF FLUORIDE IN DRINK- 
ING WATER TO OTHER DRINKING WATER 
P. 


'ARAMETERS, 
Iowa Univ., Oakdale. Dept. vo! Preventative Medi- 
cine and Environmental Heal: 
C. F. Lynch. 
Archives of Environmental Health AEHLAU, 
Vol. 42, No. 1, January 1987. 2 fig , 6 tab, 23 ref. 


Descriptors: *Water pollution effects, *Pollution, 

*Drinking water, ‘Fluoridation, *Fluorides, 
*Water treatment, Potable water, Radium, Stronti- 
um, Nitrogen. 


Effects Of Pollution—Group 5C 


Fluoride in drinking water and 32 other drinking 
water variables were evaluated in an epidemiologic 
study of 158 municipalities in the State of Iowa. 
The study included 3 study groups: two for con- 
trolled fluoridation and one for natural fluoride. 
Previous epidemiologic studies of fluoride in drink- 
ing water . The results indicated that 
controlled fluoridation municipalities were more 
likely to have initiated other treatment practices 
such as chlorination. Natural fluoride drinking 
water concentrations were positively correlated 
with water source depth, and thereby related to 
other depth-associated variables such as radium 
226, strontium, and nitrogen. Future epidemiologic 
studies evaluating the — of fluoride in drinking 
water should address the potential for confounding 
by other water variables and treatment processes. 
(Author’s abstract) 

W88-03671 


EFFECT OF PETROLEUM HYDROCARBONS 
ON ATLANTIC COD, GADUS MORHUA, FOL- 
LOWING CHRONIC EXPOSURE, 

Department of Fisheries and Oceans, St. John’s 
(Newfoundland). 

J. W. Kiceniuk, and R. A. Khan. 

Canadian Journal of Zoology CJZOAC, Vol. 65, 
No. 3, p 490-494. March 1987. 4 tab, 23 ref. 


Descriptors: *Oil spills, *Water pollution effects, 
*Oil wastes, *Pollutants, *Hydrocarbons, Atlantic 
cod, Pollution, Fish, Gadus, Ecosystems, 

genesis, Mortality, Bioaccumulation. 


Experiments were conducted to ascertain the ef- 
fects of crude oils at low concentrations on Atlan- 
tic cod (Gadus morhua) following long-term expo- 
sure (3-21 weeks) in a flow-through seawater 
sytem. Control and oil-treated fish were fed to 
satiation. Effects were assessed by comparing con- 


mals. No mortality occured but food consumption 
was significantly reduced in oil-treated cod, espe- 
cially during summer-autumn. Condition factor 
and somatic indices of some organs were lower in 
oil-treated fish. Effects of oil exposure were less 
distict during winter, as food intake in both grups 
of fish was reduced considerably. The rate of 
gametogenesis was slower in male cod exposed to 
oil fractions in summer-autumn whereas spermea- 
tion was delayed in fish treated in winter-spring. 
These studies provide evidense that feeding, 
growth, and reproduction in male cod are biologi- 
cally important variables that are affected follow- 
ing chronic exposure to petroleum. (Author’s ab- 
stract 

W88-03673 


LETHAL EFFECTS OF VANADIUM TO TWO 
LIFE STAGES OF BROOK TROUT SALVE- 
LINUS FONTINALIS (MITCHILL), 

Environmental Protection Service, Dartmouth 


Canadian Journal of Zoology CIZOAG, Vol. 65, 
No. 3, p 628-634, March 1987. 2 fig, 3 tab, 40 ref. 


Descriptors: *Water pollution effects, *Heavy 
metals, *Pollutants, Trout, *Brook trout, *Vanadi- 
um, Metals, Fish, Salvelinus, Food chains, Toxici- 
ty, Alevins, Acidity, Yearlings. 


Alevins of brook trout (Salvelinus fontinalis) were 
less sensitive to vanadium than were yearlings, the 
96th-h LCSO being 24 and 7 mg V/L, respectively. 

‘Lethal thresholds’ were not attained during alevin 
exposures for 33 days and yearling fish exposures 
for 12 days. Vanadium solutions were also rendred 
less toxic by the addition of sulfuric acid and 
sodium hydroxide, suggesting that a toxic effect of 
vanadium is an increased loss of electrolytes from 
membrane surfaces. (Author’s abstract) 

W88-03674 


ABUNDANCE, GROWTH, AND 

SUPPLY OF WHITE SUCKERS (CATOSTO- 
MUS COMMERSOND IN RELATION TO 
LAKE MORPHOMETRY AND PH, 
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Group 5C—Effects Of Pollution 


Toronto Univ. (Ontario). ewes of Zoology. 

E. A. Trippel, and H. H. Harv 

Canadian Journal of Zoolo “CIZOAG, Vol. 65, 
No. 3, p 558-564, March 1987. 5 tab, 44 ref. 


Descriptors: *Water pollution effects, *Acidity, 
Korean Pollutants, *Hydrogen ion concen- 

ish, Lakes, Lake morphometry, Lake 
fisheries, Food chains, Food supply, White suck- 
ers, Catostomus, Ontario. 


Associations between the abundance, body 
growth, and food su — and ephe- 
meropteran larvae) o! ite suckers, and lake mor- 
and water chemistry were determined 

or eight Ontario lakes. White sucker abundance 
= low in three deep-acid lakes, intermediate in 
two deep-circumneutral lakes, and high in three 
shallow-acid lakes. Abundance was negatively cor- 
related bag er ye "O67 and (r = 0. ei 
and mean lake depth (r = itively 
correlated with the morp header = 
0.67). Generally, ‘year-old oy suckers. were 


id lakes. Fork length and somatic weight at age 4 
were negatively correlated with white eather 
pny = -0.76 and -0.80, pips neeriae. Lewes 
tively correlated with density of 
(r = 0.62 and 0.68, respectivel » and Fuad egies 
correlated with pH (r = -0.67 and -0.70, respec- 
tively). The von estimates of maximum 
attainable fork length for both sexes were consider- 
aby % fm a4 in both and deep-circumneu- 
tral than in Soper ned lakes. Correlations indi- 
— that o! a lakes contain white suckers 
ting wi a * bagth, the strongest correlation 
maximum lake depth. (Author’s ab- 


W88-03675 


DEPOSITION - ALUMINUM IN THE GILL 
EPITHELIUM 


ICHARDSON) SUBJECTED TO 
SUBLETHAL CONCENTRATIONS OF THE 


METAL, 
Toronto Univ. (Ontario). oe of Zoology. 
J. H. Youson, and C. M. Neville. 

Canadian Journal of Zoology CJZOAG, Vol. 65, 
No. 3, p 647-656, March 1987. 12 fig, 35 ref. 


Descriptors: *Pollutants, *Water pollution effects, 
*Acidity, *Acid rain, *Aluminum, *Rainbow trout, 
Toxicity, Trout, Fish, Epithelium, Gills, Salmo, 
Metals, Pollution, Hydrogen ion concentration. 


Rainbow trout (Salmo gairdneri Richardson) were 
exposed to acid and sublethal concentrations of 
inorganic aluminum (1.6 micromolar at pH 6.1;2.8 
micromolar at pH 5.5, 5.0, and 4.5); aluminum was 
also administered in combination with organic acid 
at pH 4.5 and 5.0. The gill epithelium was exam- 
ined by transmission electron microscopy and by 
dacteon probe X-ray microanalysis. Control fish at 
pH 7.3 without aluminum showed normal mor- 
hology but increased acidity and (or) decreased 
orn A resulted in a greater exposure of chloride 
cells at the epithelial surface. All fish exposed to 
aluminum had electron-dense particles on the sur- 
face of the respitory (pavement) epithelial cells and 
chloride cells of the gills and most cells had these 
deposits in varying concentrations within cytoplas- 
mic vacuoles and dense bodies. It was shown by X- 
ray microanalysis that the deposits contained alu- 
minum. Increased acidity did not alter the pattern 
of distribution of aluminum les but a heavy 
concentration of this metal followed the addition 
of organic acid. The accumulation of aluminum on 
and within epithelial cells and increased exposure 
of chloride cells in the gills might reflect decreased 
oxygen uptake and increased ion loss in trout, and 
probably are responsible for the toxicity of alumi- 
num to fish in acid environment. (Author’s ab- 


stract) 
W88-03676 


IMMUNOTOXICOLOGIC EVALUATION OF 
CHLORINE-BASED DRINKING WATER DIS- 
INFECTANTS SODIUM HYPOCHLORITE 
AND MONOCHLOROAMINE, 

Idaho Univ., Moscow. 


J. H. Exon, L. D. Koller, C. A. O’Reilly, and J. P. 
Berc 


TXCYAC, Vol. 44, No. 3, p 257-269, 
. 5 tab, 26 ref. 


Descriptors: *Water treatment, 
*Chlorine disinfectants, *Drinki 
ants, *Sodium hypochlorite, * 
Immunology. 


Z. 
Toxicolo; 
June 198 


*Disinfection, 
water disinfect- 
onochloroamine, 


—_ Sprauge-Dawley rats were exposed to chlo- 

‘based disinfectants in the drinking water from 
Sensing 40 {fw ai ob SR Un ee aoe 
killed and assessed for immune competence. The 
disinfectants used were: sodium hypochlorite (5, 
15, and tea and monochloramine (9, 19, 38 


_—.~ of spleen weight, de- 
reactions, and oxi 


only in 
mm) of sodium srypockiorie, 
Bo (PGE2) production was elevated. Rats 
the doses of monochloromine had re- 
duced spleen ‘ee (38 ppm), decreased anti- 
body synthesis (9 and 19 ppm) and augmented 
PGE2 production (19 and 38 ppm). bog: types of 
effects on the immune system are a previously 
unrecognized potential side-effect of the ubiquitous 
practice of disinfection of water with chlorine 
compounds. The subtle toxic effects of these chem- 
cials that result from long-term, rear ooapaes expo- 
sure must be fully realized before 
ws of chitinase achiaute doch oo Or ao 
odorization of disinfection of industrial waste 
waters. These uses would greatly increase the 
amount of chlorine and chlorine reaction ucts 
in the aquatic envirornment. Additi studies 
may be warranted to assess the effects of chronic 
low level exposure to these compounds in several 


be Created 


GROWTH AND pion get BEHAVIOR 
PHYTOPLANKTON 


OF REPRESENTATIVE 
AS AFFECTED BY THE ENVIRONMENTAL 

CONTAMINANT DI-N-BUTYL PHTHALATE, 

California State Univ., Long Beach. Dept. of 

Chemistry. 

R. —— Healy, T. F. Unger, C. E. Ford, and 

R. A. Hudson. 

Bulletin of Environmental Contamination and 

Toxicology BECTA6, Vol. 39, No.1, p 1-6, oo 4 


1987. 1 1 tab, 11 ref. Marc’ March of Dimes Bi 
Defects Foundation grant No. 15-48. 


Descriptors: *Dialkylphthalates, *Phytoplankton 
growth, *Water pollution effects, *Marine algae, 
be prot Diatoms, Chlorophyta, Environmen- 

tal contaminants, Brine shrimp, Aquatic species. 


The surface waters of the Gulf of Mexico contain 
approximately 1 micro; of soeaae phthalate 
liter. In some fi waters, in Lake Superior, 
lor example, the concentration “of this chemical 
was found Prd 9°) oe > = Blue-green 
and green algae and diatoms at initial concentra- 
tions of 200-7--/microliter in modified artificial sea 
water media were exposed to the following con- 
centrations of di-n-butyl phthalate (DNBP): ‘fo, 25, 
50, and 100 microM for Thalassioria pseudoma, 1 
and 10 mircoM for Dunaliella a, 10, 100, and 
500 nM, and 1 and 10 miroM for Synechococcus 
lividus. DNBP markedly affected the growth and/ 
or aggregation behavior of the algae and diatom 
species studied. If the sensitivity of fresh water 
phytoplankton is similar to that observed in this 
study, then the disapperance of various aquatic 
eS Re ee ne 
level of phthalates now present. Given the rate 
of oceanic contamination by phthalates, these sub- 
stances could alter the distribution of the salt water 
a (Peters-PTT) 


NET SODIUM LOSS AND MORTALITY OF 
THREE SALMONID SPECIES TOA 
STREAM ACIDIFIED BY ATMOSPHERIC 
DEPOSITION 

Pennsylvania State Univ., University Park. 

C. J. Gagen, and W. E. Si 

Bulletin of Environmen Contamination and 


Toxicology BECTA6, Vol. 39, No.1, July 1987. 2 
fig, 3 tab, 17 ref. 


Descriptors: *Alumunium, *Acid rain, *Water pol- 
lution effects, *Acid rain effects, *Sodium balance, 
*Mortality, *Acid streams, *Atmospheric deposi- 
tion, Trout, Toxicity. 


Toxicological 
pe ol is .- 


studies indicate that aluminum 
ically bound is not toxic, whereas, 
brook trout to inorganically com- 
plexed and free aluminum ions can result in meas- 
urable reduction in growth and survival. Death of 
freshwater fish exposed to low hydrogen ion con- 
centration is primarily due to failure of sodium 
regulation. Low hydrogen ion concentration 
reduce sodium influx greatly increase efflux 
resulting in a net loss of sodium. Ionoi 

failure may trigger circulatory collapse which 
nally causes death. A study was conducted to 
determined whether or not aluminum accelerates 
net sodium loss in fish exposed to pH 5.0 soft water 
(calcium > 5 mg/L) and if so, to discover whether 
or not the magnitude of loss might account for 
mortality of fish in waters acidified by atmospheric 
deposition. The laboratory experiments, using fin- 
gerling brook trout, hon that in the seamen of 
added chelating agents, ambient aluminum could 
account for severe body sodium depletion at pH 
5.0. Results also indicate that elevated aluminum 
concentrations due to acidification can cause fish 
mortality by interfering with ionoregulation. (Ray- 


W88-03688 


ACUTE TOXICITY OF GARLON AND 
ROUNDUP HERBICIDES TO SALMON, 
DAPHNIA, AND TROUT, 

Department of Fisheries and Oceans, Cultus Lake 
= Columbia). Cultus Lake Salmon Research 


TA A. Servizi, R. W. Gordon, and D. W. aggall 
Bulletin of Environmental Contamination 
Toxicology BECTA6, Vol. 39, No.1, p 15-22, july 
1987. 6 tab, 11 ref. 


Descriptors: *Herbicides, *Water pollution effects 
*Toxicity, *Aquatic life, Garlon 4, Roundup, 
Salmon, Daphnia, Trout, Hydrogen ion concentra- 
tion, Temperature effects. 


Canadian Forest Service and the British Columbia 
Ministry of Forest are evaluating the herbicides 
Garlon 4 and Roundup for control of deciduous 
trees and bushes in areas to be reforested with 
conifers. The toxicity of these two herbicides, was 
studied in salmon, daphnia and trout fingerlings. 
The toxicity of Garlon 4 depended upon its rate of 
hydrolysis which is dependent on temperature and 
pH. The products of hydrolysis are less toxic than 
the parent compound. The herbicide Roundup is a 
mixture of glyphosate and a surfactant both of 
which are toxic and in natural water their com- 
bined effects were ‘more than additive’ which is 
contrary to the results of other studies. (Ray-PTT) 
W88-03689 


ACUTE LETHAL TOXICITY OF SOME REF- 
ERENCE CHEMICALS TO FRESHWATER 
FISHES OF SCANDINAVIA, 

Joensuu Univ. (Finland). Dept. of Biology. 

For primary bibliographic entry see Field 5A. 
W88-03690 


FATE OF 7,12- 
DIMETHYLBENZ(A)ANTHRACENE IN RAIN- 

BOW TROUT, SALMO GAIRDNERI, 

New York Univ. Medical Center, Tuxedo Park. 

Lab. of Environmental Studies. 

For primary bibliographic entry see Field 5B. 

W88-03691 


ACID-SHOCK, ALUMINIUM, AND PRESENCE 
OF SPHAGNUM AURANTIACUM: EFFECTS 
EMBRYOLOGICAL DEVELOPMENT IN THE 
COMMON FROG, RANA TEMPORAIA AND 
THE MOOR FROG, RANA ARV. 


Goeteborg Univ. (Sweden). Dept. of Zoology. 





M. oa C. Hogstrand, A. Dahlberg, and S. 


“of Environmental Contamination and 
Toncolopy rong pr Vol. 39, No. 1, p 37-44, July 
1987. 3 fig, 2 tab, 1 ref. 


rs: *Acid rain, *Acid, *Aluminum, 
lution effects, *Sphagnum Aurantia- 
‘ological development, Common frog. 


*Water 
cum, Em 


results 
tidags, sakenced leaching of sistal fur soll 
and sediments. Increased acidity also favors 
arte of mosses. Toxicity of aluminum at low 
drogen ion concentration (below 5.5) is well 
known. The unusually high awe? of a 


composition of water was varied over several 
concentrations. The impact of moss was also stud- 
peuple sind Seung wotemg tea Cd at 
7 Se ee eee low 
tt be the reason for the 
decreased hetthl cose 1 Wa aaa donee 
ed on the mosses. (Ray-PTT) 
W88-03692 


ZINC SENSITIVITY OF A FRESHWATER 
SNAIL, LYMNAEA LUTEOLA L., IN RELA- 
TION TO SEASONAL VARIATIONS IN TEM- 


PERA’ 
Industrial Toxicology Research Centre, Lucknow 


(India). 

B.S. ae a and P. K. Ray. 
Bulletin Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No.1, p 45-49, July 
1987. 3 tab, 15 ref. 


Descriptors: *Water pollution effects, *Zinc, 
a *Freshwater snails, *Seasonal variation, 

*Temperature effects, Aquatic food chain, Cellular 
enzymes. 


The effects of temperature on zinc sensitivity of 
freshwater adult pond snails was tested in waters 
of known physico-chemical p: Ten snails 
were ex ia tate tosieoh concentration of 
zinc (as Zn SO4 7H20; 1 to 28 mg/L). The temper- 
ture variations were achieved by conducting the 
experiments from November (warm) to July (hot). 
The increased susceptibility of snails to zinc at 
higher temperature may be due to the increased 
oxygen demand by snails accompanied by lowered 
solubility of oxygen in water at these hi tem- 
peratures. The increased metabolism at these tem- 
perature would also increase the uptake of zinc 
which circulates in the body system, thereby caus- 


ing Hod toxicity. (Ray-PTT) 
W88-0: 


COPPER TOXICITY TO THE FRESH WATER 
SNAIL, LYMNAEA LUTEOLA, 
Sri Venkateswara Univ., Tirupati (India). Dept. of 


Zoology. 
N. M Reddy, and by P. V. Rao. 


Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 1, p 50-55, July 
1987. 2 tab, 19 ref. 


Descriptors: *Copper, *Toxicity, *Freshwater 
snails, *Heavy metals, *Snails, *Bioaccumulation, 
*Water pollution effects, Enzymes, Detoxification. 


Snails (Lymnaea luteola) weighing 300-400 mg 
with the shell were exposed to copper sulfate 
solutions (2mg/L) for 6 hr to study the influence of 
conmet on some of the enzymes of fresh water 
ils. Exposure to per sulfate solutions in- 
creased the activities of tri- and diglyceride acyl- 
pet eg and phospholipase. There was a corre- 
posing os: decrease in the glycerides and phospholi- 
fads and increased level of free fatty acids of 
the snails occurred. The elevation of free fatty acid 
levels was probably due to increased lipase activity 
in the copper-treated snails involved in complexin 
copper for storage or detoxification. (Ray-PTT) 
W88-03694 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


TOTAL AND METHYL-MERCURY CONTENT 
IN BIVALVES, MYTILUS GALLOPROVINCIA- 
LIS LAMARCK OSTREA EDULIS LIN 
NAEUS: RELATIONSHIP OF BIOCHEMICAL 
Sa ne yg se AND BODY SIZE, wv , 
itut ljer Boskovic, Zagreb ugoslavia 

Center for Marine Research. 
M. os and J. 

f Environmental Contamination and 
Toxicol BECTAS6, Vol. 39, No.1, p 56-62, July 
1987. 4 tab, 16 ref. 


Descri; : *Water pollution effects, *Path of pol- 
lutants, *Mussels, *Oysters, *Bivalves, *Mercury, 
*Methyl mercury content, *Bioaccumulation, 
adcuss, Heavy metals. 


The relationship between total and methyl mercu- 
Ty content and pepe Hem libe 5 Fm’ er Ma 
mussels and oysters of the Limski kanal in northern 
driatic were more effective bioaccu- 


methyl-mercury changes were measured in the 
larger mussels — the reproductive period, but 
in oysters no such effect was noted. In both species 

the mercury content was influenced by hs baie events 
of the luctive cycle. (Ray-PTT) 

W88-03695 


FACTORS INFLUENCING THE SELECTION 
OF APPROPRIATE SANITATION TECHNOL- 


oGy, 
Institute A Public Health, Tokyo (Japan). Dept. of 
For primary bibliographic entry see Field 5D. 
W88-03718 


OXYGEN DEPLETION MODELLING, PORT 
SHELTER, HONG KONG, 

Vandkvalitetsinstitutet, Hoersholm (Denmark). 

For primary bibliographic entry see Field 5B. 
W88-03733 


CHIRONOMID MORTALITY AFTER THE 
SANDOZ ACCIDENT AND DEFORMITIES IN 
CHIRONOMUS LARVAE DUE TO SEDIMENT 
POLLUTION ON THE RHINE, 

Rijksinstituut voor Zuivering van Afvalwater, Le- 
lystad (Netherlands). 

G. van Urk, and F. C. M. Kerkum 

Aqua AQUAAA, No. 4, p 191-196, 1987. 6 fig, 4 
tab, 13 ref. 


Descriptors: *Pesticides, *Insecticides, *Chirono- 
mids, *Sandoz accident, *Rhine River, *Water pol- 
lution effects, *Bioindicators, Sediments, Mortali- 
ty, Toxicity, Organic compounds, Larvae. 


Midge larvae (Diptera: Chironomidae) prove to be 
useful indicators of toxic substances in the Rhine. 
After the Sandoz accident, when large quantities 
of insecticides were discharged into the Rhine at 
Basel, acute mortality of chironomid larvae was 
observed as far as 800 km downstream. Chirono- 
mus larvae from sediments in the Nether- 
lands show high percentages of deformities of the 
mouth parts. No development of these larvae into 
pupae was observed. In another Chironomus popu- 
tion, indications were found that deformed larvae 
are less viable than non-deformed larvae. Deformi- 
ty incidence in Chironomus larvae may be a useful 
index for the presence of toxic substances in water 
reservoirs. (Author’s abstract) 
W88-03763 


LEGACY OF WELL-WATER METHEMOGLO- 

B 

Vanderbilt Univ., Nashville, TN. School of Medi- 

cine. 

J. N. Lukens. 

Journal of the American Medical Association 

JAMAA, Vol. 257, No. 20, p 2793-2795, May 22/ 

29 1987. 8 ref. 

Descriptors: * Methemoglobinemia, *Well-water, 
diseases, 


*Nitrates, *Human *Drinking water, 
Iowa City, Big Sioux River Basin, South Dakota. 


Effects Of Pollution—Group 5C 


Methemo; i ia (cyanosis) in infants can 
either be itary or acquired. The vast majority 
of methemoglobinemia cases in infants are acquired 
and are caused by the nitrate ions in the drinking 
water. A 1981 survey of more than 1000 wells in 
the Big Sioux River Basin of South Dakota dis- 
closed that 27% were contaminated by nitrates in 
concentrations that exceed the EPA permissible 
limit. Even 42 years after the c tion of 
well-water cyanosis, nitrate-contaminated well 
water remains one of the more common causes of 
acquired ia in infants. (Ray- 


PTT) 
W88-03843 


FATAL OUTCOME OF METHEMOGLOBINE- 
MIA IN AN INFANT, 

South Dakota State Dept. of Health, Pierre. 

C. J. Johnson, P. A. Bonrud, T. L. Dosch, A. W. 


American Medical Association 
JAMAA, Vol. 257, No. 20, p 2796-2797, May 22/ 
29, 1987. 7 ref. 


Descriptors: *Methemogl *Human dis- 
eases, *Rural areas, *Well water, *Nitrates, *Water 
pollution soruces, *Path of pollutants, Drinking 
water, Water pollution treatment, Agricultural 
runoff, Fertilizers. 


A survey of physicians in South Dakota indicates 
large number of methemoglobinemia cases in in- 
fants. This preventable, treatable intoxication con- 
tinues to contribute to infant mortality. The cause 
of this intoxication is the nitrate ion in drinking 
waters of rural South Dakota, Minnesota, Nebras- 
ka and Iowa where a large proportion of the 
population depends on water from individual 
wells. Contamination by nitrate ions most often 
occurs during flooding, when runoff may contain 
chemical fertilizers from nearby cultivated fields. 
Most of the contaminated wells are shallow; wells 
> 100 ft deep are relatively safe. Of 1,000 wells 
surveyed by the South Dakota Department of 
Water and Natural Resources, 4% contain nitrate 
ions at > 100 ppm, 9% at > 50 ppm, 17% at >20 
ppm, and 27% at > 10 ppm, the EPA maximum 
contaminant level. Removal of nitrates from con- 
taminated wells requires extensive treatment, for 
example, deionization, reverse osmosis, etc., but 
not simple in-line filtration. (Ray-PTT) 

W88-03844 


CYANOBACTERIAL WATER-BLOOMS, 
Freshwater Biological Association, Windermere 


(En : 

C. S. Reynolds. 

Advances in Botanical Research, Vol. 13, p 67-143, 
1987. 12 fig, 3 tab, 368 ref, append. 


Descriptors: *Lakes, *Eutrophication, *Cyano- 
phyta, *Fresh water algae, *Stokes equation, *Ad- 
aptation, Evolutionary strategies, Algae, Buoyan- 
cy, Nutrients, Population dynamics. 


Inflow of nutrient rich effluents from catchments, 
sewage disposal plants and leachings from cultivat- 
ed lands is now causing water-bloom formation in 
fresh water lakes. The explosive growth of the 
ancient species of blue-green algae is the cause of 
this water-bloom phenomenon. Because of the 
presence of gas-filled intracellular molecules in 
these algae they float and move across the water 
surfaces very easily. Buoyancy, population dynam- 
ics and perennation of these algaes in natural lim- 
netic environments are reviewed. The buoyant 
properties of the algae are assessed in relation to 
the Stokes Equation, drawing distinctions between 
the differential contributions of size, density and 
form resistance among individual genera. Density 
of the algae changes through the erection or col- 
lapse of gas vesicles, their dilution by growth and 
through the maintenance of glycogen ballast. An 
empirical equation describing movements of the 
algae in the lakes was developed. The effects of 
temperature, light and nutrients on growth of the 
algae and their responses to deficiencies of slurry 
are also reviewed. The result of limiting resources 
on the buoyancy regulation was modeled. Adapta- 
tions for perennation and re-establishment of popu- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


lations after bloom formation or other adverse 
conditions are reviewed. (Ray-PTT) 
W88-03845 


MIXTURE TOXICITY INDICES IN ACUTE 
LETHAL TOXICITY TESTS, k 

t of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 
For primary bibliographic entry see Field 5A. 
W88-03866 


ASSESSMENT OF THE BIOLOGICAL IMPACT 
OF POINT SOURCE DISCHARGES EMPLOY- 
ING ASIATIC CLAMS, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 5A. 
W88-03867 


CHANGES IN THE AQUEOUS BEHAVIOR OF 
PARATHION UNDER VARYING CONDI- 
TIONS OF HYDROGEN ION CONCENTRA- 
TION, 

Ohio State Univ., Columbus. Dept. of Entomolo- 


For primary bibliographic entry see Field 5B. 
W88-03869 


CADMIUM KINETICS IN FRESHWATER 
CLAMS. Ill EFFECTS OF ZINC ON UPTAKE 
AND DISTRIBUTION OF CADMIUM IN ANO- 
DONTA CYGNE, 

Utrecht Rijksuniversiteit (Netherlands). Lab. of 
Chemical Animal Physiology. 

J. Hemelraad, H. A. Kleinveld, A. M. de Roos, D. 
A. Holwerda, and D. I. Zandee. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 16, No. 1, p 95-101, 
January 1987. 8 fig, 1 tab, 15 ref. 


Descriptors: *Freshwater clams, *Cadmium, 
*Clams, *Toxicity, *Path of pollutants, Aquatic 
organisms, Tissue analysis, Heavy metals. 


Zinc has an antagonistic and protective action in 
the uptake and toxic effects of cadmium. With 
respect to the uptake of cadmium by aquatic orga- 
nisms, differing effects of zinc coexposure have 
been reported. In order to determine the effects of 
zinc on the uptake of cadmium, freshwater clams 
were exposed to a cadmium solution (25 micro- 
) and a mixture containing 25 microgram/ 

of cadmium and 2.5 mig/L of zinc. In the 
presence of zinc, uptake of cadmium in the whole 
clam was halved. In organs such as the gills, 
mantle, and labial palps a still larger reduction of 
cadmium accumulation occurred. By contrast, ac- 
cumulation in midgut gland and kindey was hardly 
affected by the presence of zinc. In the gills zinc 
competes with cadmium for metal binding sites 
both within the particulate fraction and the high- 
molecular weight fraction of the cytosol. Zinc 
probably did not induce an enlarged synthesis of 
specific metal-binding, metallothionein-like pro- 
teins. Zinc exerts antagonistic effects on uptake of 
cadmium by gills, and accelerates cadmium trans- 
from the gills towards internal organs. (Ray- 


W88-03870 


CHEMICAL AND PHYSICAL CHARACTERIS- 
TICS OF WATER AND SEDIMENT IN SCO- 
FIELD RESERVOIR, CARBON COUNTY, 
UTAH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For or bibliographic entry see Field 2H. 
W88-0389 


MULTIVARIATE APPROACH TO THE INVES- 
TIGATION OF NUTRIENT INTERACTIONS IN 
THE BARATARIA BASIN, LOUISIANA, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

A. S. Witzig, and J. W. Day. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-183232/ 


AS. Price codes: A03 in paper copy, AOI in micro- 
fiche. Louisiana Water Resources Research Insti- 
tute Partial Completion Report, Baton og 
April 1983. 36 p, i i‘ 5 tab, 42 ref. Project 
OWRT A-047-LA (3). 


‘sAgriculteral ronof?, 7Urban planning, 
*Dredging, *Agric runoff, 
*Water pollution effects, *Seasonal verheos, Spa- 
tial distribution, Statistical methods, Chemical 
properties, Conductivity, Eutrophication, Nitro- 
gen, Phosphorus, Chlorophyll, Salinity, Dissolved 
oxygen, Estuaries. 


A study of nutrient chemistry in the Barataria 
basin was designed to show seasonal and spatial 
variability along a fresh to saltwa' = oe oe 
to assess the impact of dredging, 
runoff and urban development on the water on 
istry of the system. Twenty-three — Spaaery 
were sampled in 978-1977 al 
sect. Parameters measured incl LS soeal and tie. 
solved organic N, total P, nitrate-N, nitrite-N, am- 
monium N, chloro) a a, secchi depth, salinity, 
conductivity, dissolved oxygen and temperature. 
Multivariate statistical techniques were used to 
provide a holistic approach to the interpretation of 
chemical data. Natural groupings of water bodies 
were derived by a cluster analysis with the varia- 
bles: total organic N, total inorganic N, total P, 
roe + age and chlorophyll a. Factor analysis 
lefined patterns which suggested that upland 
con and algal growth were poee ob ge on A 
source-sink empirical model described the changes 
in nutrients through the system. The analyses sug- 
gested that the variation in water chemistry be- 
tween the upper and lower basin would be much 
less with fewer human impacts. (Geiger-PTT) 
W88-03936 


MOUNT ST. HELENS: THE AFTERMATH, 
Office of Water Research and Technology, Wash- 
—— DC. 


Available from the National Technical Information 
— Springfield, VA 22161, as PB87-182340/ 

S. Price codes: A04 in paper copy, AO1 in micro- 
she A eae 65 p. Project No. BuRec C-00217-V 
0534, 


Descriptors: *Volcanoes, *Air pollution, *Water 
pollution effects, *Mudflows, *Ecological effects, 
“Washington, *Oregon, *Montana, Ash, Aquatic 
animals, Computer models, Fish behavior, Fisher- 
ies, Environmental effects, Flooding, Groundwater 
pollution, Irrigation efficiency. 


During the May 18, 1980 eruption of Mount St. 
Helens, ash fell over a 100,000 sq mi area to the 
east. The U. S. Congress ropriated funds for 
research to be i ugh the Office of 
Water Research and Technology. In October 1981, 
a conference was held in Portland, Oregon to 
disseminate some of the findings of this research. 
The Idaho studies showed that, although the ash- 
fall altered the food chains of some forest streams, 
within a year they fully recovered. The pant = 
ashfall on lake benthic organisms are 
assessed by sediment sam: . The bel po 3 
= rted on snow avalanche models adapted to 
ows, trophic im; of ash deposits on Mon- 
pon lakes, and the vo vege ash as nutrient subsidy 
to sub-alpine lakes. The Oregon studies reported 
on herring and smelt egg and ae damage due to 
suspended ash. The drainage patterns in eruption 
debris were studied along with the filling of Co- 
lumbia River berths with ash. The Washin, 
studies have found that 5 aiagile compounds 
fallen timber could contaminate downstream fish. 
The homing instinct of salmon did not seem dis- 
rupted by ash in the streams, however the presence 
of ash slowed migration in laboratory tests. Com- 
puter forecasting models of mudflows, and the 
effects of mud and/or ash on groundwater, aquatic 
animals, irrigation efficiency, and flooding were 
also examined. (Geiger-PTT) 
W88-03937 


TIONS ASPECTS OF ACID DEPOSI- 
For primary bibliographic entry see Field 5B. 
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W88-03961 


CHRONOLOGY, MAGNITUDE AND PALEO- 
LIMNOLOGICAL RECORD OF CHANGING 
METAL FLUXES RELATED TO ATMOSPHER- 
IC DEPOSITION OF ACIDS AND METALS IN 
NEW ENGLAND, 

— Univ. at Orono. Dept. of Geological Sci- 


For ellviie bibliographic entry see Field 5B. 
W88-03963 


ACID RAIN NEUTRALIZATION BY GEOLOG- 
IC MA 


TERIALS, 
Dartmouth Coll., Hanover, NH. Dept. of Earth 
Sciences. 


For primary bibliographic entry see Field 5B. 
W88-03964 


ION BALANCES BETWEEN PRECIPITATION 
pet dd AND RHODE RIVER WATERSHED 


ISCHARG: 
Smithsonian Institution, Edgewater, MD. Chesa- 
peake Bay Center for Environmental Studies. 
D. L. Correll, N. M. Goff, and W. T. Peterjohn. 
IN: Acid Precipitation Series, Volume 7: Geologi- 
cal Aspects of Acid ition, Butterworth Pub- 
lishers, Boston, 1984. p 77-111, 14 fig, 9 tab, 27 ref. 
Descriptors: *Water pollution effects, *Acid rain, 
Pag , Soil chemistry, Nutrients, Potassi- 
ium, Calcium, Forest soils, Rhode 
River, land, Land use, Ions, Pastures, 
land, Nitrates, Ecological effects, Precipitation 


Rhone hives Bena, Maeva: een de ae 
ydrogen ion ‘ite are 

essential plant nutrients of jum, calcium, 
——— ium. At the present rate py nome 
le pools of these minerals in forested areas 
pee be depleted within a few decades, affecting 
the ecology. Ion losses were proportional to the 
magnitude of disturbance associated with the three 
land uses studied. Total cation and anion outputs 
were lowest from the forest site, similar but higher 
for the pastureland, and significantly greater in the 
cropland discharge than either of the other two. 


( " 
W88-03966 


REGIONAL ASSESSMENT OF SENSITIVITY 
TO ACIDIC DEPOSITION 


FOR EASTERN 
CANADA, 


Department of the Environment, Burlington (On- 
tario). Hydrology Div. 

For primary bibliographic entry see Field 5B. 
W88-03967 


ENGINEERING APPROACHES FOR LAKE 

MANAGEMENT; VOLUME 1: DATA ANALY- 

SIS AND EMPIRICAL MODELING, 

Duke Univ., Durham, NC. School of "Forestry and 
vironmental Studies. 

K. H. Reckhow, and S. C. Chapra. 

Butterworth Publishers, Boston. 1983. 340 p. 


Descriptors: *Water pollution effects, *Water qual- 
ity control, *Lakes, *Model studies, *Eutrophica- 
= Statistics, Mathematical studies, Uncertainty, 
saa’ aan” Robustness, Sampling, Phos- 
utrients, Sediments, Lake sediments, 
ae ae canal Wastewater treatment, Water pollu- 
tion sources, Fate o BP secomerrs 7. analy- 
sis, Trophic level, Engineering, manage- 
ment, Lake restoration. 


The gy og to water quality is ap- 
plied to lake Important factors are a 
strong data base, an understanding of model uncer- 
tainty, the emphasis on simplicity in modeling, and 
the specific application of mathematical techniques 
to eutrophication. Chapters include the scientific 
method, uncertainty, fundamental statistical con- 
cepts, robustness, sampling design, applied regres- 
sion analysis and linear models, lake quality indi- 
ces, empirical models for evaluation of trophic 





state, and quantitative methods for lake manage- 
ment. (Cassar- 
W88-03983 


ENGINEERING APPROACHES FOR 


Texas A and M Univ. College Station. Dept. of 
S. C. Chapra, K. H. Reckhow. 
Butterworth Publishers, Boston. 1983. 492 p. 


Descriptors: *Water pollution effects, SWater quel- 
ity control, *Lakes, *Model studies, * 
tion, Statistics, ges rn 

ee analysis, Phos- 


pel, in te 
— Lake sediments, 
‘ood halen, Wa Water illaion = sources, Fate of pol- 


The engineering approach to water quality is 
plied to lake pte ae Important flctore area 


water quality, in vet tr 
models, models of spatial resolution 
and vertical), kinetic resolution dae pr (un 
food chain, toxic substances), and model imple- 
mentation. (Cassar- 
W88-03984 


EVALUATION OF THE STEEL CREEK ECO- 
SYSTEM IN RELATION TO THE PROPOSED 
RESTART OF THE L-REACTOR: INTERIM 


REPORT, 

Savannah River Ecolo logy Lab., Aiken, SC. 

M. H. Smith, R. R. Sharitz, and J. B. Glidden. 
Available from the National Technical Information 
Service , Springfield, VA 22161, as DES2013401, 
Price codes: AQ7 in paper copy, AO1 in microfiche. 
peng flan pease April 1982. 123 p, 18 fig, 26 
tab, 51 ref, 2 append. 


Descriptors: *Thermal 


a “a pollution, *Powerplants, 
luclear pow ts, 
T eh 


PoeRadicactive wastes, 

emperature Waterfowl, Wetlands, 
Aquatic habitats, Streams, Swamps, Tur- 
tles, Fish, Alligators, Water pollution effects. 


Information regarding the fall and winter utiliza- 
tion of Steel Creek, rgia, habitats are present- 
ed. Waterfowl use of the creek habitats were ex- 
tensive oe winter 1981-1982. Studies of the 


tor oy the winter of 1981- 
1982 1962 indicate that this species remains active 


through the winter, rather than undergoing an 
inactive period in subterranean dens. Studies on 
the Florida mud turtle indicated that these popula- 
tions in the Steel Creek area are the northernmost 
a series of populations that extends from 

the Coastal Plain of Georgia. Fish 

collections through the fall of 1981 and later of 
1981-1982 yielded 49 species, twelve more than 
were collected during the preceding summer. (Hal- 


terman-PTT) 
W88-03989 


D 
PHICALLY SIMILAR REACTOR COOLING 
RESERVOIRS, 
Du Pont de Nemours (E.1.) and Co., Aiken, SC. 
Savannah River Lab. 
E. W. Wilde. 
Available from the National Technical Information 
Service, ae. VA 22161, as DE82-013826. 
Price codes: A04 ery y, A01 i in microfiche. 
DP-MS-82-12, 1982 2 P, BY fig, 14 tab, 50 ref. 
Contract No. DE-ACO9-76SR00001. 


Descriptors: *Water pollution effects, *Cooling 
water, *Thermal pollution, *Phytoplankton, 
Algae, Species diversity, Temperature effects, 
Heated water, Nuclear powerplants, Savannah 
River plant, Species composition, Seasonal varia- 
tion, Chloroph: Nutricats, Water temperature, 
Cyanophyta, ydomonas, lomonas. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Phytoplankton community structure and the phys- 
icochemical characteristics of three reactor cooling 
reservoirs at the Savannah River Plant, Aiken, 
South Carolina, Ae studied during 1978. The 
thermal the ponds were as follows: (1) 
Pond C, 6 ha rea and 4 m depth, considerable 
heating with lake-wide temperatures >30 C, even 
in winter, (@) Pare Pond, 1012 ha and 62 m dept 
maximal 5 of the three arms, and 


perature independent 

of other environmental tal factors, such as light and 
canisinie was a relatively unimportant variable for 
Lo ape eke me ter a goo 

Seaton deetee and number of species were 
Coie higher in Par Pond than in Ponds B 
and C. A total of 169 taxa 


 Sypiomen 


ponds. The green algae Chlamydomonas was dom- 
ot in. Peas © On ok cae dates. Nutrient 
levels were higher in the two (Pars and C) 
receiving makeup water from the Savannah River. 
Phytoplankton community structure was relatively 
homogeneous among the heated and unheated 
arms of Par Pond. (Cassar-PTT) 

W88-03990 


RATE OF ACIDIFICATION OF AQUATIC 
ECOSYSTEMS IN O ADA, 


’ 
Ontario Ministry of ne Environment, Dorchester. 
Dorset Research Cen: 
For primary bibliographic entry see Field 5B. 
W88-04015 


CAPACITY OF A SWAMP FOREST TO AS- 
SIMILATE THE TOC LOADING FROM A 
SUGAR REFINERY WASTEWATER STREAM, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

oh bibliographic entry see Field 5D. 


EFFECTS OF TRICHLOROACETIC ACID, A 
WIDESPREAD PRODUCT OF CHLORINE DIS- 
INFECTION, ON THE DRAGONFLY NYMPH 
RESPIRATION, 

oe a ed Univ., Amherst. Div. of Public 
E. J. Calabrese, C. C. Chamberlain, R. Coler, and 
M. Young. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 22, No. 4, p 343-355, May 1987. 2 
fig, 15 ref. 


Descriptors: *Water pollution effects, *Trichloroa- 
cetic acid, *Aquatic insects, *Oxygen uptake, Pol- 
lutants, Chlorination, Oxygen, Insects, Aquatic en- 


vironment, Dragonflies, Uicacceasiation Ecolog- 
ical effects. 


The process of chlorination of water with elevated 
levels: of humic materials results in the formation of 
the non-volatile product, trichloroacetic acid 
(TCAA), and other related chlorinated by-prod- 
ucts. The discharge of chlorinated effluents into 
prorat is likely to add substantial amounts of these 
chlorinated products to the aquatic environment. 
The effect of TCAA on the oxygen uptake of 
dragonfly nymphs is investigated. A range of 
TCAA from 1 to 1000 ppb for a 96 hour period 
was employed using a flow-through system. There 
is a di lent increase in oxygen use which 
achieves statistical si; from control values 
at 100 and 1000 ppb. TCAA is capable of causing 
environmental p ysiological alterations in an 
aquatic model organism in a model flow-through 
system at environmentally relevant concentrations. 
(Wood-PTT) 
W88-04121 


Cae EFFECTS OF PH AND ALUMI- 

NUM CONCENTRATIONS ON THE LIFE EX- 
PECTANCY OF TILAPIA (MOZAMBICA) FIN- 
GERLINGS, 


Effects Of Pollution—Group 5C 


Louisiana State Univ., Baton Rouge. Dept. of 
Chemist: 


try. 

J. I. Murungi, and J. W. Robinson. 

Journal of Environmental Science and Health (A) 
are Vol. 22, No. 5, p 391-395, July 1987. 3 
tab, 6 ref. 


Descriptors: *Water pollution effects, *Hydrogen 
ion concentration, *Aluminum, *Fish, *Acid rain, 
Kenya, Pollutants, Acidic water, Mortality, Lethal 
limit, Tilapia, Aluminum salts, Fish behavior, Tox- 
icity. 


Acid precipitation is a worldwide problem which 
causes acid deposition in aquatic environments re- 
slams und ¢ Getaties in sound Wie eee nee 


ity rate of golden shiners. The role of aluminum in 
fish mortality is not well understood and very little 
research was previously done on the combined 
effects of pH and aluminum on ical fish. The 
Tilapia species which is common in Kenya was 
used for the experiments because it is less sensitive 
to most toxic substances than most other aquatic 
species and therefore it can be concluded that any 
toxicant that affects the Ti will also be toxic to 
other aquatic oa. effect of pH alone, 
and the effects of aluminum salts at pH 5 and pH 4 
are presented. Although the fish survived below 
pH 5, they were less active and showed less avoid- 
ance behavior. At a pH of 5 and above, Tilapia 
fingerlings could withstand a relatively high con- 
centration of aluminum, but as the pH was de- 
creased below 5, the fish were i ly more 
sensitive to even low concentrations of aluminum. 
The toxic effect of aluminum on fish depends on 
pH and aluminum, with aluminum nitrate and chlo- 
tide showing more of a toxic effect than aluminum 
sulfate at a pH of 5. (Wood-PTT) 

'W88-04124 


EFFECTS OF CRUDE AND FUEL OILS ON 
THE GROWTH, CHLOROPHYLL ‘A’ CON- 
TENT AND DRY MATTER PRODUCTION OF 

SCENEDESMUS QUADRI- 


REB, 
Gdansk ag (Poland). Dept. of Plant Physiology. 
Z. Tuka: 
pn Pollution (Series A) EPEBD7, 
Vol. 47, No. 1, p 9-24, 1987. 7 fig, 1 tab, 36 ref. 


Descriptors: *Water pollution effects, *Oil pollu- 
tion, *Chlorophyta, *Algae, Algal growth, Chlo- 
rophyll a, Dry matter, us, Hydrocar- 
bons, Dispersion, Chemical analysis, Water analy- 
sis. 


The growth of Scenedesmus quadricauda algae in 
a batch culture was examined in the presence of 
crude oil and fuel oil, added to the cultivation 
medium in the form of a water-soluble fraction 
(WSF), water extract (WE), and oil-water Da = al 
sion (OWD). On applying various concentrations 
of oils, a decrease in the number of cells, dry 
matter and chlorophyll ‘a’ production, with respect 
to the cell population was observed. The extent of 
this decrease on the kind and concentra- 
tion of the soluble and dispersed hydrocarbon frac- 
tions and on the p i in which these oc- 
curred in the culture medium. On the other hand, 
pa pr nang + pa te tee t gp arent poe 
phyll ‘a’ cont ddr sete 
Sell This effect was accom: y increased size 
of the algal cells. The WSF, WE: and OWD of 
fuel oil, prepared from 200, 50 and 1 cu cm of oil 
per 1 cu decimeter of Bold Basal Medium (BBM), 
respectively, had similar inhibitory effects, which 
points to the dominant role of oil dispersion in the 
reduction of algal growth. Chemical analysis of the 
water extracts of of 
35 hydrocarbons of various kinds, ly n-alkanes 
nae polycyclic aromatic a= roy (Author’s 
tract 


W88-04127 





CORRESPONDENCE BETWEEN URBAN 
AREAS AND THE CONCENTRATIONS OF 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


CHLORDANE IN FISH FROM THE KANSAS 


RIVER, : 

Kansas Dept. of Health and Environment, Topeka. 
Div. of Environment. 

For primary bibliographic entry see Field 5B. 
W88-04131 


MUTAGENICITY OF TAMA RIVER SEDI- 


MENTS, 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Faculty of Earth Sciences 

For primary bibliographic entry see Field SB. 
W88-04133 


ACUTE TOXICITY OF ORGANOCHLORINED 
PESTICIDES TO THE EUROPEAN EEL, AN- 
GUILLA ANGUILLA: THE DEPENDENCY ON 


EXPOSURE AND TEMPERATURE, 
Valencia Univ. (Spain). Dept. of Animal Physiolo- 
fi D. Ferrando, BE. ony ig “renga M. M. 


tal Con’ 
Toxicology BECTA6, Vol. » » 3, 3, p 365-369, 
September 1987. 1 fig, 1 tab, 16 


Descriptors: *Water pollution effects, *Pesticide 
a *Halogenated ides, *Eel, Insecti- 
cides, Temperature effects, Pesticides, Organoch- 
lorinated pesticides, Toxicity, Fish, Water pod 


tion, Valencia, Spain, Lindane, Endosulfan, Mor- 
tality. 


The increased use of pesticides in Valencia led to 
Oe ee oe ae 
used persistent organochlorinated pesticides, lin- 
dane and endosulfan, on the European eel, Anguil- 
la anguilla, which is very resistant to aquatic con- 
tamination. The effects at three temperatures (15, 
a ee ae 53 ee ee 
Tbe piegn of nocialeg sue 
were examined tages of mortality are 
calculated after 24, 48, 72 and 96 hours of expo- 
sure. Lindane exhibited a Ah ted temperature co- 
efficient of toxicity while endosulfan exhibited a 
positive temperature correlation. The results indi- 
cate that endosulfan is more toxic than lindane and 
that the application of the insecticides at high and 
low environmental tem; is more hazardous 
for the eels. (Wood- 
W88-04142 


ACCUMULATION OF PESTICIDES IN THE 
ORGANS OF CARP, CYPRINUS CARPIO L., 
AT 4 DEGREES AND 20 DEGREES C, 

Jozsef Attila Univ., Szeged (Hungary). Dept. of 
Biochemistry. 

For primary bibliographic entry see Field 5B. 
W88-04143 


EFFECT OF EXPOSURE TO SEVERAL PEN- 
TACHLOROPHENOL CONCENTRATIONS ON 
GROWTH OF YOUNG-OF-YEAR LARGE- 
MOUTH BASS, MICROPTERUS SALMOIDES, 
WITH COMPARISONS TO OTHER INDICA- 
TORS OF TOXICITY, 

Queen’s Univ., Kingston (Ontario). Dept. of Biol- 


ogy. 

P. H. Johansen, R. A. Mathers, and J. A. Brown. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 3, p 379-384, 
September 1987. 1 fig, 20 ref. 


Descriptors: *Pentachlorophenol, *Water. pollu- 
tion effects, *Growth, *Fish, Bass, Pollutants, Bio- 
cides, Fish physiology, Toxicity, Water pollution. 


Pentachlorophenol (PCP) is a general metabolic 
poison contaminating many aquatic environments 
since it is used extensively as a biocide with many 
industrial Ye In previous studies it was 
found that food conversion efficiency and growth 
of juvenile largemouth bass were reduced by a 14- 
day exposure to 50 micrograms/liter (ug/L) PCP. 
The concentration-response relations of PCP over 
the short term (14 days) are presented and com- 
pared with the effects of a longer (52 days) expo- 
sure. Food conversion y and fish growth 
were significantly affected in a concentration-de- 


pendent fashion at concentrations above 10 ug/L; 
the appropriate equations describing the relation- 
ships are given. Because survival of young large- 
mouth bass is strongly influenced by their growth 
rate, PCP-induced growth rate reduction could 
have an effect on winter survival. (Wood-PTT) 
W88-04144 


MODEL CHLORINATION OF PLANT DE- 
RIVED PHENOLIC WATER CONTAMINANTS 
WITH AN ASSESSMENT OF THEIR POTEN- 
TIAL TOXICITY TO ESCHERICHIA COLI, 
Reading Univ. (England). Dept. of Physiology and 
Biochemistry. 

J. T. Borlakogiu, and R. Kickuth. 

Bulletin of Environmental Contamination and 
Toxicology BECTAG, Vol. 39, No. 3, p 393-400, 
September 1987. 6 fig, 2 tab, 7 ref. 


Descriptors: *Phenolic compounds, *Chlorination, 
*Fate of pollutants, *Bacteria, *Water pollution 
effects, Path of pollutants, Epona Escherichia 
coli, Bacterial growth, Organi unds, Chem- 
ical reactions, Human Gapddioes, odel studies, 
Drinking water. 


water is often routinely chlorinated to 
prevent water-transmittable epidemic diseases, al- 
though plant-derived phenolic water cc a 


rived phenolic compounds. The substitution pat- 
tern of the parent (non-chlorinated) compounds 
was correlated to the number of produced chloro- 
phenolic derivatives (structure versus chemical re- 
activity). The formed chlorophenolic mixtures 
were applied to Escherichia coli DSM 613 to 
examine their potential toxic effects. Remarkable 
differences in the inhibition of bacterial growth 
or er 156 ppm to 1250 ppm. 
The chlorophenolic mixture produced from 4-hy- 
droxybenzoic acid did not inibit Ee coli 4 
Sa as wcptieadia one Rach Te 
mixture of chlorophenolic derivatives of 4-hydrox- 
ycinnamic acid was only toxic at 1250 ppm, while 
that of 3,4-dihydroxybenzoic acid was highly toxic 
at a concentration of 156 . Although the bacte- 
rial system used to ev: uate the potential toxic 
effects of plant-derived chlorophenolic mixtures 
has a different type of cell membrane from mam- 
mals, the authors suggest possible toxic effects in 
humans if the chlorophenolic mixtures are con- 
sumed. (Wood-PTT) 
W88-04146 


MERCURY CONTENT IN THE WATER AND 
MARINE ORGANISMS IN ANGKE ESTUARY, 
JAKARTA BAY, 

Indonesian Inst. of Sciences, Djakarta. Lab. of 
Environmental Study. 

For primary bibliographic entry see Field 5B. 
W88-04148 


PHYSIOLOGICAL STRESS INDUCED BY 
VEGETABLE OIL FACTORY EFFLUENT IN 
CHANNA PUNCTATUS (BLOCH): MEASURE- 
MENT OF HEPATIC DEHYDROGENASES, 
Punjab Agricultural Univ., Ludhiana (India). 
5 Gupta, of Zoology. 


Bulleta. of Environmental Contamination and 
Toxicology BECTA6, Vol. 39, No. 3, p 417-424, 
September 1987. 3 tab, 14 ref. 


Descriptors: *Water pollution effects, *Food-proc- 
essing wastes, *Fish physiology, *Fish, *Vegetable 
oil industry, Industrial wastes, Effluents, Enzymes, 
Dehydrogenase, Stress, Water eee Pollut- 
ants, Liver, India, Satluj River, Metabolism. 


The in vivo effects of vegetable oil factory effluent 
on hepatic dehydrogenases, the enzymes involved 
in the energy release by the biological oxidation of 
food inside the mitochondria and in biosynthetic 
and detoxification mechanisms, were investigated 
in a freshwater teleost, Channa punctatus (Bloch), 
exposed for 28 days. The C. punctatus were col- 
lected from a freshwater tributary of the Satluj 
River, India. Vegetable oil effluent from a facility 


%6 


in the Ludhiana district had a biphasic effect on 

the enzymes. Inhibition or stimulation of enzyme 

activity were mt on dose and duration. 

S ic effects of the effluent on glucose-6-phos- 
hydrogenase, lactate hydrogenase, glutamate 

isocitrate hydrogenase, malate hy- 

drogenase, and malic and the 

effects of the enzyme activity changes on the 

are presented. (Wood-PTT) 

W88-04150 


HISTOPATHOLOGICAL AND BIOCHEMICAL 
CHANGES 


— Hindu Univ., Varanasi (India). Dept. of 


yanesan. 
Environmental Pollution (Series A) EPEBD7, 
Vol. 47, No. 2, p 135-145, 1987. 6 fig, 1 tab, 30 ref. 
Descriptors: *Fungicides, *Water pollution effects, 
*Fish, *Fish physiology, “Biochemistry, Organo- 
mercury compound, Mercury, Emisan, Liver, Pes- 
ticides, Pollutants, Water pol pollution, Tissue analy- 
sis, Toxicity. 


The chronic effects of a prolonged exposure of 6 
ee? eee ‘safe dose’ (0.20 


young treated fish. In the livers of both exposed 
groups, co! with this cellular 2 
marked reduction in tic index, lev 
total protein and lipi 2 ar aor b 
i i jhatase contents were 
alterations were more pronounced 
than in adult fish. These Emisan-induced, 
/ ; : se Sue 
which may 
result in the impairment of the physico-metabolic 
process, in this species. (Author’s abstract) 
‘W88-04154 


HEALTH EFFECTS OF ACID RAIN: ARE 


, 
Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

M. A. Benarde. 

Journal of the Royal Society of Health, Vol. 107, 
No. 4, p 139-145, foot 1987. 3 fig, 62 ref. 


Descriptors: *Acid rain, *Water pollution effects, 
*Human physiology, *Air pollution effects, Litera- 
ture review, Rainfall , Hydrogen ion concentration, 
—— Air pollution, Acidic water, Public 


Rainwater usually has a Lp of 5.6 or below, as a 
result of the parse oO! 


i 
acid. Acidity at the 5.6 te 5.8 level is sufficient for 
dissolving minerals to make them available in the 
trace quantities necessary for plant, animal and 
human nutrition. Acid rain, however, is character- 


effects of acid rain on human health by analyzing 
the salient scientific me age published papers, 
and conference summaries. Numerous suggestions 
of avenues of potential direct and indirect harm 
which could be taken by pollutants were found, 
but deleterious human health effects were not con- 
firmed. No definitive studies linking acid rain with 
clinically observable human ill effects were located 
in the literature. If harmful clinical or sub-clinical 
health effects exist, they remain largely unobserved 
and undetected. Cancer, heart disease, and other 
major causes of mortality were not induced or 
exacerbated by acid rain. If adverse health effects 





per involved, 3 of te be ae to the mechani- 
oO lung, but remains unpro- 


Weeosse 


SPATIO-TEMPORAL VARIABILITY OF 

CHAETOZONE SETOSA (MALMGREN) POP- 

aera ON AN ORGANIC GRADIENT IN 

Y OF BREST, 

Universite de Bretagne-Occidentale, 

— Lab. d’Oceanographie Biologie. 
primary bibliographic entry see Field 2L. 

Waeosie?” 


Brest 


INCIDENCE OF DEFORMITIES IN CHIRON- 
OMUS SPP. FROM PORT HOPE HARBOUR, 
LAKE ONTARIO, 

National Hydrology Research Inst., Saskatoon 
(Saskatchewan) 


). 
W. F. Warwick, J. Fitchko, P. M. McKee, D. R. 


Hart, and A. J. Burt. 
Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 1, p 88-92, 1987. 1 fig, 28 ref. 


Descriptors: *Water pollution effects, *Port Hope 
Harbor, *Lake Ontario, *Radioactive wastes, 


W88-04212 


ACID RAIN STIMULATION OF LAKE MICHI- 
GAN PHYTOPLANKTON GROWTH, 
ee MI. Great 
B. A. Manny, G. L. Fahnenstiel, and W. S. 
Gardner. 


Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 2, p 218-223, 1987. 3 fig, 2 tab, 17 ref. 
Descriptors: *Acid rain, *Water pollution effects, 
*Phytoplankton, *Lake Michi Ecosystems, 
Chlorophl «Acie waters ‘ydrogen ion con- 

tration, Population growth, Algae, Eutrophica- 


reagi uring 
12 to 20 d. Chlorophyll a production did not begin 
until 3-5 d after the rain and lake water were 
ee ee ee eee eae 
to pH 3.0 was greater than that caused by 
“iditions of untreated rain ol 4.0-4.5). Results 


support the following h (1) Acid rain 
stimulates the 


bioavailable phosphorus to the epilimnion are lim- 
ited. (Author’s abstract) 
'W88-04223 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


WATER QUALITY AND DIATOM COMMUNI- 
TIES IN TWO CATALAN RIVERS (NE. 
Barve! na Univ. (Spain). de Ecol 
ona Univ. (Spain) 0; 
S. Sabater, F. Sabater, and X. Tomas = 
Water Research WATRAG, Vol. 21 21, No. 8, 
911, A 
Project 


901- 
1987. 3 fig, 4 tab, 30 ref. C.A.LC.Y.T. 
lo. 478/81. 


Descriptors: *Water quality, *Diatoms, *Spain, 
*Water pollution, *Llobregat River, *Ter River, 
Monitoring, Species diversity, Ecosystems. 


Benthic diatom assemblages have been used to 
evaluate the water quality of two rivers subjected 
to marked human influences. These rivers, the 
Liobregat and the Ter, are located in N.E. Spain, 


sa a 


operations the diatom 
assemblage and N. frustulum, Surirella ovata, Na- 
vicula atomus are the most abundant Res- 
ervoirs in the river Ter improve the quality of 
water and a community of Fragilaria sp. pl. is 
dominant downstream. (Author’s » rma 
W88-04252 


EFFECTS OF A CHLORINATED DISCHARGE 
AND A THERMAL OUTFALL ON THE STRUC- 
TURE AND COMPOSITION OF THE AQUAT- 
IC MACROINVERTEBRATE COMMUNITIES 
IN THE SHEEP RIVER, ALBERTA, CANADA, 
Illinois Univ. at a Dept. of 
Urban and Regional Planning. 

L. L. Osborne, and R. W. Davi 

Water Research WATRAG, Vol. 21, No. 8, p 913- 
921, August 1987. 2 fig, 5 tab, 31 ref. 


Descriptors: *Thermal pollution, *Water pollution 
effects, *Macroinvertebrates, *Sheep River, *Al- 
berta, *Chiorination, Biological studies, Physico- 
chemico pi Chlorinated Sompouste, 
Wastewater pollution, Wastewater disposal, Eco- 
logical effects. 


Physico-chemical and biological samples were col- 
lected from 12 sampling stations over a 13-month 
pees ene Sa ae os nanan Sepene eel 

inated sewage discharge and a thermal discharge 
on the Sheep River’s macroinvertebrate communi- 
ties. During the study, the chlorinated effluent 
plume was restricted to the left third of the chan- 
nel for approximately 0.5 km at which point the 
effluent was thoroughly mixed due to an abrupt 
change in channel direction. Within the concen- 
trated 0.5 km chlorinated plume, total residual 
chlorine (TRC) concentrations periodically ex- 
ceeded 5.0 mg/L. Stations were categorized into 
similar community assemblages on the basis of 
— abundances and composition using hierar- 
chical cluster analysis. Stations immediately down- 
stream of the thermal outfall 
chlorinated plume had distinctly different struc- 
tures and were dominated by Oligochaeta. Multi- 
ple discriminant analysis indicated that tempera- 
ture was the principle discriminating variable im- 
mediately below the thermal discharge while the 
chlorinated sewage (MCSE) variable was the most 
important discriminant function within the chlorin- 
ated effluent plume. Following complete mixing of 
the effluent plume within the stream channel (0.6 
km downstream of outfall); macroinvertebrate 
structure and diversity improved, presumably due 
to nutrient enrichment and dilution of TRC below 
detectable levels. (Author’s abstract) 
W88-04253 


EFFECT OF PH ON Bo ytagnne a. 
DURING MACROPHYTE (ELEOCHARIS SP.) 
DECOMPOSITION, 

Breedlove, Dennis and Associates, Orlando, FL 
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Effects Of Pollution—Group 5C 


R. W. Ogburn, P. L. Brezonik, and J. J. Delfino. 
Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 829-831, October 1987. 1 fig, 1 tab, 12 ref. U.S. 
EPA Project APP-077-02-1980. 


Descriptors: *Acid rain, *Acidic waters, *Ecologi- 
cal effects, *Water pollution effects, *Phosphorus 
cycling, *Hydrogen ion a *Decom- 


organic matter, ition, Phospho- 
Lamy, rn marcy Cieeaie wae Florida, 


Laboratory microcosms were used to evaluate the 
effect of pH on the release of soluble reactive 
phosphorus (SRP) during aerobic decomposition 
of the aquatic acenene eee Eleocharis sp., which is 
common in oligotrophic Florida lakes. The total 
amount of SRP released during a 227-day incuba- 
tion in the dark was independent of pH over the 
range 3.7 to 5.5, but initial rates of release were 
faster at the lowest pH. The results indicate that 
the low total phosphorus concentrations observed 
in many acidic lakes are not necessarily attributable 
to reduced rates of decomposition and nutrient 
mineralization at low pH, as some researchers have 
suggested. (Author’s abstract) 
W88-04283 


WATER POLLUTION FORM OIL AND GAS 
RECOVERY IN EASTERN KENTUCKY WA- 
TERSHEDS, 

Kentucky Div. of Air Quality, Frankfort. Program 
Development Branch. 

A. Sidhu, and W. J. Mitsch. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 943-953, October 1987. 7 fig, 6 tab, 23 ref. 


Descriptors: *Brines, *Fate of pollutants, *Water 
pollution effects, *Path of pollutants, *Brine dis- 
posal, *Surface water, *Kentucky, Groundwater 
pollution, Water quality, Industrial wastes, Oil re- 
covery, Gas recovery, Saline water, = Wa- 
tersheds, Sodium, Chlorides, Chemical analysis. 


The effects of water quality on brine discharged 
from oil and gas recovery operations are described 
for surface water and groundwater in two small 
watersheds in eastern Kentucky. The brine, which 
had salinity that was often several times that of sea 
water, led to significantly higher concentrations of 
several minerals in surface water, particulary in the 
first and second order streams. Concentrations as 
high as 50,000 milligrams/liter for sodium and 
64,000 milligrams/liter for chloride were measured 
in streams. The differences in chemical concentra- 
tions for various chemicals over the period of the 
study were ascribed to temporal variability, par- 
ticularly due to differences between wet and dry 
seasons, and to spatial variability, particularly due 
to dilution and other chemical decay processes. 
ical decay coefficients for sodium and chlo- 
ride were developed as a function of watershed 
area for possible application to similar watersheds. 
There was some evidence that the brine was influ- 
encing the Licking River, the major stream that 
drains the eastern part of Kentucky. (Author’s 
abstract) 
W88-04299 


RADIOACTIVITY OF THE ATOMIC SPA AT 
PODCETRTEK, SLO YUGOSLAVIA, 
Institut Jozef Stefan, Ljubljana (Yugoslavia). 

For primary bibliographic entry see Field 2F. 
W88-04329 


BIODEGRADATION OF SUBSTANCES AT 
LOW CONCENTRATIONS (BIOLOGISCHER 
ABBAU VON STOFFEN BEI GERINGEN KON- 


ZENTRATIONEN), 
2ar A.G., Ludwigshafen am Rhein (Germany, 


For primary bibliographic entry see Field SB. 
W88-04338 


IMPACT PREDICTION METHOD FOR ACCI- 
DENTAL RIVER POLLUTION, 

Compagnie Generale des Eaux, Paris (France). 
M. Dutang, and G. Bujon. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Water Science and Technolo; 


WSTED4, Vol. 
19, Nos. 5/6, p 741-756, 1987. 1 


, 9 ref. 


Descriptors: *Water pollution effects, *Water qual- 
ay —— *Model studies, Se ae Simula- 
Mathemat 


ysis, Prediction, 
Biodegradation Path of pollutants. 


oa = impact of accidental pollution is 
ult than that of continuous pollution, 
and describing the variability of the phenomena 
involved is not an easy task. A simulation method 
using a sophisticated mathematical 

porte to oy accidental spill- 


by injecting a dye into the river. The model has 
been used several times since 1980 along the Seine 
eel ede ano teh polluting — from 
accidental spells with a degree of accuracy. 
The model can also be used to calculate critical 
pollution levels above which accidental spillage 
could have an adverse effect on water ryd 


IN 
GOON, 
di Milano (Italy). Ist. di Ingegneria 
—. 
wale” bibliographic entry see Field 6G. 


pr OF SURFACE WATER QUAL- 
Saifia Coll., Bhopal (India). Dept. of Limnology. 
For primary bibliographic entry see Field 5G. 
W88-04421 


ISOTOPICALLY EXCHANGEABLE PHOS- 
TE FRESHWA' 


HYDE, SOLID/SOLUTION RATIO, AND PH 
ON ITS EXPERIMENTAL DETERMINATION, 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 


Geochemistry. — , : 
For primary bibliographic entry see Field SB. 
W88-04453 


EFFECTS OF CARBARYL (SEVIN) ON THE 
STAGE I ZOEAE OF THE RED-JOINTED FID- 
DLER CRAB, UCA MINAX (LECONTE), 

Roger Williams Coll., Bristol, RI. Dept. of Natural 


P. S. Capaldo. 
Estuaries ESTUDO, Vol. 10, No. 2, p 132-135, 
June 1987. 1 fig, 1 tab, 29 ref. 


Descriptors: *Water pollution effects, *SEVIN, 
*Crabs, *Eggs, Carbaryl, Toxicity, 
Lethal limits, Mortality, Physiological effects. 


Carbaryl, |-napthyl methylcarbamate (SEVIN), is 
a broad or; that has been 


widely used for the control of insect infestations. It 
attacks the nervous system of target organisms by 
low cholesterase levels. In 1958, carbaryl re- 
placed DDT as the os of choice for control of 
the gypsy moth, Lymantria dispar. Carbaryl was 
preferable primarily’ beca because of its low mammalian 
toxicity and its rapid in the natural 
environment. It degrades in water to levels below 
detection in times ranging from six days to four 


jointed fiddler crab, Uca minax, were exposed to 
10,03 and 0,1 mg/L of 1. Ex; zoeae 
ed for fatalities, changes in phototaxis, 

swimming behavior. Fifty percent mor- 

aks teat ebbanthien anatnddis 12.5, 
14.5 and 25 hr, respectively. Zoeae displayed a 
rapid loss of positive phototaxis, which occurred 
after 2, 4 and 16 hr, respectively. Abnormal swim- 
ming behavior was observed in all exposed groups, 
with total cessation of swimming activity occur- 


ring in 6 hours in groups I aud II and 16 hours in 
group III. (Lantz-PTT) 
W88-04481 


5D. Waste Treatment Processes 


DEMONSTRATION OF INDUSTRIAL 
WASTEWATER RENOVATION BY EXTRAC- 
TION OF ORGANIC CHEMICALS USING 
POROPLASTIC MEMB! 

Moleculon Research Corp., Cambridge, MA. 

L. D. Nichols, A. S. Obermayer, M. B. Allen, and 
C. Cekala. 


Plea from the National Technical Information 
Service, Springfield, VA 22161, as PB87-162392/ 
AS. Price codes: ‘A04 in paper copy, AOl in micro- 
fiche. OWRT Technical Completion Report, RU- 
84/3, October 29, 1982. 4 11 fig, 7 tab, 11 ref. 
Contract No. 14-34-0001-14 





Descriptors: *W: ti tion, *Industrial 
wastewater, *Organic solvents, *Separation tech- 
niques, *Membrane go *Chemical recov- 
ery, Organic compounds, Wastewater treatment, 
Water reuse, Phenols, Industrial wastes, Acetic 
acid, Cost analysis. 


Process development conducted during this study 
has clearly established membrane separation tech- 
niques as an effective means to remove organic 
Rapid haoe — observed ft hloro- 
id exc rates or parac 
phenol and pentachlorophenol imply that Poro- 
plastic er oe ge be have a 9 paracto efficiency for pen- 
tachlorophenol and ~ ge removal. 
Rapid transport that relatively short 
space-times Sead ponetal raver sufficient organic re- 
moval, thus allowing large volumes of wastewater 
to be handled by a small number of membrane 
extraction units. After identifying several solvents 
with good acetic acid extraction characteristics, 
successful removal of acetic acid from artificial 
wastewater streams was achieved during single 
membrane extraction experiments. By ——— 
extraction rates, distribution coefficients, 
content levels in the solvent, solvent content sae 4 
in the water stream, and other membrane system 
characteristics the most system was 
scaled-up to the multi-membrane plate and frame 
module. Large scale multi-membrane extractions 
with simulated as well as real process effluent 
resulted in an average extraction rate con- 
stant of 4.28/hr/sq m for acetic acid. When total 
cost of a Poroplastic membrane extraction scheme 
for recovering acetic acid is analyzed, it appears to 
be a very cost effective alternative to conventional 
wastewater treatment. (Geiger-PTT) 
W88-03494 


WATER CONSERVATION TECHNOLOGY IN 

TEXTILES: STATE OF THE ART. 

— Univ., AL. Water Resources Research 
nst. 

For primary bibliographic entry see Field 3E. 

'W88-03495 


LONG-RANGE CHLORINATION IN OPEN MI- 
CROCOSMS: INTERPRETATIONS, 

Battelle Pacific — Labs., Sequim, WA. 
Marine Research 

For primary bibliographic entry see Field SC. 
W88-03507 


WASTEWATER TREATMENT PLANT DISIN- 
FECTION EFFICIENCY AS A FUNCTION OF 
CHLORINE AND AMMONIA CONTENT, 

G. C. White, R. D. Beebe, V. F. Alford, and H. A. 
Sanders. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1115-1125, 4 fig, 4 tab, 4 ref. 


Descriptors: *Wastewater treatment, *Chlorina- 
tion, *Ammonia, *Disinfection, San Jose/Santa 
Clara Water Pollution Control Plant, California, 
Chloramines, Coliforms, Mixing. 


The unusual chlorine demands periodically experi: 

enced at the San Jose/Santa Clara, Coline, 
wastewater treatment plant were investigated. 
Normal chlorine dosage sufficient for disinfection 
was 12 mg/L, producing a residual of 5-6 mg/L at 
the end of the contact chamber. During canning 
season the secondary effluent was very low in 
ammonia, and chlorine demand increased beyond 
the capacity of the system to disinfect it. A newly 
added treatment plant also produced an 


the standard of 2.2 coliforms per 100 ml of effluent. 

studies of the tertiary treatment system 
showed that a 12-mg/L ee ee 
L ammonia-N dose effectively disinfected the ef- 


plants confirmed that the 

ammonia improved operation of several, but not 
all. (Cassar-PTT) 

W88-03530 


HEALTH AND ENVIRONMENTAL IMPACTS 
OF BROMINATED ORGANICS PRODUCED 
DURING WASTEWATER DISINFECTION 
WITH BROMIDE CHLORIDE, 

Dow Chemical Co., Midland, MI. 

R. W. Hohifeld, C. G. Mendoza, G. U. Boggs, and 
H. C. Alexander. 


IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Ann 
Arbor, MI. 1983. p 1127-1135, 4 tab, 14 ref. 


Descriptors: *Wastewater treatment, *Literature 

review, *Water pollution effects, *Disinfection, 

Bromine chloride, Public health, Aquatic life, Tox- 

icity, Fate of pollutants, Organic compounds, Tri- 

: halomethanes, Bromoform, Bromine compounds, 
romides. 


Interpretation of all available data indicates that 
use of bromine chloride for water treatment does 
not pose any significant threat to aquatic life or 
human health as a result of any brominated organ- 
ics that may be formed. Low levels of trihalometh- 
anes (bromoform), which are nontoxic to aquatic 
life, are produced. Because bromoform degrades 
relatively quickly and does not bioaccumulate, it 
should not pose a threat to human health. Very 
low levels (parts per trillion) of bromoorganics, 
ene yg adi Ccomushencls and bromoanisoles, are 

from bromine chloride water treatment. 
Although these bromoorganics have moderate 
bioaccumulation potential, they have been detect- 
ed only in levels less than 100 ppb in fish exposed 
to bromine chloride treated water and pose no 
danger to human health. Bromine ion does not 
appear to be biotransformed by fish and microor- 
ganisms into bromoorganics. (Author’s abstract) 
W88-03531 


HEALTH EFFECTS OF WATER REUSE: 
CHARACTERIZATION OF MUTAGENIC RES- 
IDUES ISOLATED FROM RECLAIMED, SUR- 
FACE, AND GROUNDWATER SUPPLIES, 

a Angeles County Sanitation Districts, Whittier, 


For primary bibliographic entry see Field 5A. 
W88-03540 


CHLORINE VS OZONE AT MARLBOROUGH, 
MASSACHUSETTS: DISINFECTION AND MU- 
TAGENIC ACTIVITY 


Oklahoma State Univ., Stillwater. 

pa Stover, R. B. Cumming, N. E. Lee, and R. L. 
olley. 

IN: Water Chlorination: Environmental Impact 
and Health or} Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1249-1260, 7 fig, 4 tab, 6 ref. 


Descriptors: *Wastewater treatment, *Fate of pol- 
lutants, *Mutagens, *Disinfection, Chlorination, 
Ozonation, Organic compounds. 





Screening for mutagenic activity of concentrated 
wastewater effluents (primarily of domestic — 
and for a was conducted befor by | 
chromatography was cond 

tion and on ozonated and chlorinated pr Dome wegr’ A 
2000-fold concentrate of 


the undisinfected effluent 
> was mutagenic in both TA1535 ae ne 


i the 
Sie 6 Sanat OS ae 1a ee 
ly. Of 31 led fractions of the undisinfected 
effluent, a 
OF 16 fractions of ozonated I Goas: slightly 
y 


strains. Of 10 mgt) 2 
f ao — 
ozonation and c ‘(luting 
tly destroyed mutagenic com; ts 
Before 10.5 hr) in the effluent, chlorination 


ent. The nature of the mutagens in fraction 151-175 
changed from mutagenic to TA1535 in the undisin- 
fected effluent to mutagenic to TA1538 in the 
chlorinated effluent. doses of chlorine ap- 

to increase the mutagenic activity. (Cassar- 


W88-03541 


EVALUATION OF THE QUALITY OF 
WASTEWATER TREATMENT EFFLUENT 
FOLLOWING CHLORINATION OR OZONA- 
TION 

Purdue Univ., Lafayette, IN. School of Civil Engi- 


. Fort, M. K. Koczwara, E. J. Kirsch, and C. 
P. Grady. 


IN: Water Chlorination: Environmental Impact 
ng ee ee See 4, Book 2: Environ- 
Risk, Ann 


t, Health, and Arbor Science, Ann 
yo MI. 1983. p 1261-1278, 3 fig, 4 tab, 14 ref. 


aa : *Wastewater treatment, *Disinfec- 
tion, *Mutagens, *Chlorination, *Ozonation, Fate 
of pollutants, Activated sludge process, Biological 
wastewater treatment, Organic compounds, Toxic- 
ity. 


Bench-scale activated sludge reactors were operat- 
all combinations of two levels of 
wing variables: simple and com- 

plex organic feed mixtures; pH, 6 and 8; and dis- 

solved oxygen, 1 and 7 mg/L. Breakpoint chlorin- 
ation curves were dev to determine the dose 
that would produce a chlorine residual of 5-10 mg/ 

L after 2 hrs of contact. Curves were also devel- 

oped to show the ozone dose required to = 

residual of 0.4 mg/L after 5-min contact. 
samples were concentrated and assayed for — 
genicity corrected for toxicity. Several conclusions 

a ae (1) The microorganisms in activated 

release toxic or mu 


ho wth 
to or mutagenicity; however, prior gro’ 
pr Ran influence the composition of the organ- 
with chlorine, (y Ozosation incrtases the tonicity 
with chlorine. (3) Ozonation increases the toxicity 
or mutagenicity of effluents as shown by TA98 but 
not by A100 (4) Chlorine can be incorporated 
into the organic fraction of the effluents during 
breakpoint chlorination, the amount being influ- 
enced by growth conditions in the reactor. (5) The 
toxicity and mutagenicity of chlorinated effluents 
cannot be correlated with the amount of incorpo- 
rated chlorine. (Cassar-PTT) 
wee-03sen 


ICS IN UND) 
WASTEWATER ae a 
Oak Ridge National Lab. 

R. B. Cumming, R. L. Tolley, N. E. Lee, L. R. 
Lewis, and J. E. Thompson. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 


MUTAGENICITY OF NONVOLATILE ORGAN- 
ISINFECTED AND DISINFECTED 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Arbor, MI. 1983. pg 1279-1309, 6 fig, 11 tab, 18 ref. 
oe : *Wastewater treatment, *Disinfec- 
lutagens, *Chlorination, *Ozonation, Acti- 


Or unds, ate of otants, Tox. 
ment, Organic compo pollutants, Tox- 
icity, Ultraviolet radiation, Public health. 


Aa Ee es eh Cain ete 
on m 
reported. Al treatment plants differ from 
each other and from day to day, some generaliza- 
tions are possible. Either chlorine or ozone some- 
times increases or decreases the m ity of 
the effluents. No conclusions can be concern- 
ing the effect of ultraviolet treatment. Mui 
pipe a hy tare gece ames it 
decreased. In more total mutagenicity is 
“performance 
in o 
derived Al 


conditions 

W88-03543 

REDUCTION OF MICROBIAL INDICATORS 
AND VIRUSES IN A CYPRESS STRAND, 
Florida Univ., Gainesville. Dept. of Environmental 


. R. Scheuerman, S. R. Farrah, and G. Bitton. 
Water Science and Technology WSTED4, Vol. 
18, ay Be 1-8, 1986. 2 fig, 4 tab, 18 ref. EPA 
Grant 3 


Descriptors: *Wastewater ee *Fate of po- 
lutants, *Wastewater disposal, * 

Microor, Bacteria, Viton fot Sewage bacte- 
ia, forms. 

Wetlands have been proposed for the low-energy 
treatment and disposal of wastewater treatment 
plant effluents. In general, an improvement in bac- 
ee water quality has been observed fol- 


red aang hd sewage effluent through 
1 study examined the fate of 


last 50 years. Experimental corridors (40m x 10m) 
premes geo the daghe thes Ane pen Fer 


(otal and ‘eval cc 

( and fecal cians | heal aeaate streptococci), bac- 
and enteroviruses were removed fol- 
travel of sewage through the corri- 


sad cto wety moatored jsut 
Microbial numbers were determined at stations 


duced by appronimately orders of magnitude 
the 230n station. Fecal streptococci accumulated 
in the sediments. Phages were reduced by | order 
of magnitude. Enteroviruses and Salmonella spe- 
cies were detected in the water but often were 
undetectable in the codhiaata. (Author’s abstract) 
W88-03559 


SURVIVAL OF INDICATOR ORGANISMS IN 
A DETENTION POND RECEIVING COM- 
BINED SEWER OVERFLOW, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Water Pollution Control. 

For primary bibliographic entry see Field 5B. 
W88-03560 
DISINFECTION EFFICIENCY AND PROB- 
_— ASSOCIATED WITH MATURATION 


INDS, 
predate Pollution Control Commission, Lidcombe 
Australia). 
R. J. Macdonald, and A. Ernst. 
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Water Science and Technology WSTED4, Vol. 
18, No. 10, p 19-29, 1986. 3 fig, 3 tab, 11 ref. 


Descriptors: *Wastewater disposal, *Fate of pol- 
prom *Stabilization ponds, *Wastewater treat- 
ment, *Disinfection, Human diseases, Viruses, 
Microorganisms, Parasites, Maturation ponds. 


Disinfection is the destruction, inactivation or re- 
moval of those organisms likely to cause infection; 
it does not necessarily involve sterilization. In Aus- 
tralia, chlorination and/or maturation ponds are 
the methods frequen agg Fy cade used to eo the micro- 
biological quality o effluents 
Sechses docklinng G> socebsing plinars & some Re- 
ductions in of i organisms vow 
pathogens were measured in maturation 
ceiving effluents from tricklin; 
and activated sludge treatment works. 
detention times in the ponds were determined 
using dye — techniques and compared with 
nominal detention times calculated from pond vol- 
wmne and cffigont flow rates, Medion, detsution 


filter 
ffluent 


found to successfully disinfect a poor quality trick- 
ling filter effluent and were effective at removing 
_— - and sae pena took bo exe same 
use of maturation be 

in developed and developing countries as i 
have low cost, operati maintenance and 
skilled operator requirements and are an effective 
disinfection process. Pond designs should minimize 
short circuiting and thus the areal requirements of 
the ponds. (Authors’ abstract) 

W88-03561 


REMOVAL OF EXCRETED BACTERIA AND 
VIRUSES IN DEEP WASTE STABILIZATION 
PONDS IN NORTHEAST B 


RAZIL, 
Leeds Univ. (England). Dept. of Civil Engineer- 
ing. 
J. 1. Oragui, T. P. Curtis, S. A. Silva, and D. D. 
Mara. 


Water Science and Technol WSTED4, Vol. 


logy 
18, No. 10, p 31-35, 1986. 1 fig, 2 tab, 16 ref. 


lutants, *Wastewater treatment, 
Bacteria, Viruses, Microorganisms, Public 
th. 


Descriptors: *Wastewater disposal, *Fate of pol- 
*Stabilization 


Waste stabilization ponds are becoming an increas- 
ingly popular wastewater treatment option in 
many parts of the world. Their advantages include 
low cost, minimum maintenance, and high degree 
of excreted pathogen removal. Their principal dis- 
advantage is their long hydraulic retention time, 
measured in weeks, which ires a large land 
area. Typical depths of facultative and maturation 
ponds range 0.9-1.5m to restrict growth of emer- 
gent vegetation and maintain tly aero- 
conditions. This study cumulant tiie somsevel of 
bacteria (fecal, woe wae Ree strepto- 


tion, en Fecal coliformes, fecal s! 

cocci, and Clostridium perfringens were reduced 4, 
4, and 2 orders of magnitude, respectively, and 
enteroviruses and rotaviruses both by 3 orders. 
Pathogen removal in deep ponds is similar to that 
in ponds of normal depth. Deep ponds could result 
9 ee ee ee 
density metropolitan areas. (Au' abstract) 
W88-03562 


EFFECT OF SUNLIGHT ON COLIPHAGES IN 
AN OXIDATION POND, 

Tokyo Univ. (Japan). Dept. of Urban Engineering. 
S. Ohgaki, A. Ketratanakul, and U. Prasertsom. 
Water Science and Technology WSTED4, Vol. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


18, No. 10, p 37-46, 1986. 9 fig, 1 tab, 14 ref. 


Descriptors: *Wastewater disposal, *Fate of pol- 
lutants, *Wastewater treatment, *Bacteriophages, 
*Oxidation ponds, Microorganisms, Viruses, Coli- 
forms. 


An understanding of the inactivation process or 
survival mechanism of enteric viruses in natural 
waters and - water/wastewater per ong eda 
necessary for preventing wa' re 

caused by pathogenic viruses. Escherichia coli B 
were used as host cells for isolation and multiplica- 
tion of coliphages. The coliphages were isolated 
from a canal which receives the effluent from 
an oxidation pond in Bangkok, Thailand, and were 
used as a virological indicator. Batch experiments 
showed that adsorption of coliphage to microbial 
particulates (mainly algae) occurred under aerobic 
conditions; desorption was observed under anaero- 
bic conditions. The adsorption-desorption process 
was reversible and was controlled by dissolved 
oxygen concentration. The same mechanism of 
adsorption-desorption was observed in the oxida- 
tion pond as well. During daytime, the concentra- 
tion of coliphage decreased under hi 
tion of dissolved oxygen caused by p 
After sunset, the concentration of coliphage in- 
creased because the dissolved oxygen concentra- 
tion in the pond decreased to zero due to ira- 
tion of algae. The degree of removal of ccliehegs 
0 ee a ign retention time 20 
days) was 90% (1 log). Field measurement with 
submerged bottles in the oxidation pond and sun- 
page 2 experiment using beakers showed 
that coliphage could be inactivated by sunlight 
only near the water surface (< 10cm depth) in the 
oxidation pond. (Authors’ abstract) 

W88-03563 


FATE OF HUMAN ENTERIC VIRUSES (ROTA- 
VIRUSES AND ENTEROVIRUSES) IN 
eer AFTER PRIMARY SEDIMENTA- 
IN, 

Barcelona Univ. (Spain). Dept. of Microbiology. 
A. Bosch, F. Lucena, and J. Jofre. 

Water Science and Technology WSTED4, Vol. 
18, No. 10, p 47-52, 1986. 4 tab, 15 ref. 


Descriptors: *Fate of pollutants, *Coagulation, 
*Wastewater Treatment, *Enteroviruses, Viruses, 
Public health, Microorganisms, Wastewater dis- 
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The inadequacy of wastewater treatment process 
in effectively removing viruses from sewage has 
led to concern to the levels of wastewater effluent 
being discharged into the environment. Viruses 
readily adsorb onto solid particles present in 
sewage and aggregate in sludges. The removal of 
solid matter from a contaminated source leads to a 
reduction of virus levels in the sewage effluent. 
Viruses associated with solids tend to survive for 
longer periods than viruses in a dis 
wastewater treatment plant, which treats sewage 
by either mechanical primary sedimentation or 
lime coagulation, was used to model the fate of 
human enteric viruses after these treatments. The 
occurrence of human rotaviruses and enteroviruses 
was monitored in sewage effluent, effluent, and 
sludge samples. The level of indigenous enteric 
viruses in raw sewage was very high (up to 10,000 
LU. per liter). The values of rotavirus and entero- 
virus were of the same magnitude but no correla- 
tion was found between the levels of both kinds of 
human enteric viruses. Both rotaviruses and enter- 
oviruses were removed from sewage and trans- 
ferred to sludge at similar rates after mechanical 
sedimentation, although rotaviruses were more ef- 
ficiently recovered from sludge samples than enter- 
oviruses. After chemical coagulation by lime treat- 
ment, most human enteric viruses in sludge were 
inactivated. Lime tion should be regarded 
as a most effective single-step treatment for the 
removal of such viral pathogens from sewage. 
(Authors’ abstract) 

W88-03564 


phase. A 


EVALUATION OF TERTIARY TREATMENT 
SYSTEMS FOR WASTEWATER RECLAMA- 
TION AND REUSE, 


i ing-Science, Inc., Berkeley, CA. 
W. R. Kirkpatrick, and T. Asano. 
Water Science and Technology WSTED4, Vol. 
18, No. 10, p 83-95, 1986. 5 fig, 6 tab, 12 ref. 


Descriptors: *Tertiary wastewater treatment, 
*Wastewater treatment, *Microorganisms, Patho- 
genic bacteria, Pathogens, Viruses. 


Bacterial nee st viruses are removed in 


varying degrees by tertiary or advanced 
wastewater treatment. Principal treatment process- 
es and operations for ———- reclaimed water 
that has an extremely low probability of virus or 
bacterial contamination normally include chemical 
coaggulation followed by flocculation, sedimenta- 
tion, filtration, and disinfection. Alternatively, 
direct filtration with lower chemical doses and 
without sedimentation is often used. However, op- 
timization of the chemical coagulation and filtra- 
tion of secondary effluent has been difficult to 
achieve in practice and has hampered the establish- 
ment of alternative and more cost-effective 
wastewater reclamation methods. Based on the 
Monterey Wastewater Reclamation Study for —_ 
riculture recently completed in Castroville, i- 
fornia, pertinent data are used to assess design and 
operational variables in an attempt to optimize the 
performance criteria of the two tertiary treatment 
trains. (Authors’ abstract) 
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COMPARATIVE DISINFECTION OF INDICA- 
TOR BACTERIA AND POLIOVIRUS BY 
CHLORINE DIOXIDE, 

Hawaii Univ. at Manoa, Honolulu. Water Re- 


sources Research Center. 
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Water Science and Technology WSTED4, Vol. 
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Chlorine continues to be the disinfectant of choice 
to treat both drinking water and wastewaters. 
Chlorine can result in the formation of toxic, as 
well as potentially carcinogenic, products and is 
ineffective in disinfecting human enteric viruses. 
An alternative disinfectant, safer and more effec- 
tive than chlorine, is being sought. Chlorine diox- 
ide (C102) is one of the most promising because: 
(1) it does not react with hydrocarbons to form 
carcinogens; (2) it remains an effective disinfectant 
at wide ranges of pH and in the presence of 
ammonia and organics in the water; and (3) it 
maintains a residual in the water. This study deter- 
mined the effectiveness of ClO2 to disinfect polio- 
virus and indicator bacteria in clean water and 
sewage. Clostridium —, was the most re- 
sistant to disinfection by C102, followed by polio- 
virus, Streptococcus faecalis, and E. coli. These 
results suggest that reduction in concentrations of 
C. perfringens, but not fecal coliform or fecal 
streptococcus, can be used as a simple monitoring 
assay to determine if ClO2 treatment conditions to 
disinfect human enteric viruses have been 
achieved. In sewage effluent a small and variable 
fraction of fecal coliform and fecal streptococcus 
were highly resistant to disinfection by ClO2 and 
often persisted longer than the measurable levels of 
poliovirus. This resistant fraction of indicator bac- 
teria was determined to be associated with the 
particulate matter which protected the bacteria 
from disinfection. (Authors’ abstract) 
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Florida Univ., Gainesville. Dept. of Microbiology 
and Cell Science. 
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STUDIES OF PROCEDURES FOR RECOVERY 
OF VIRUSES FROM ACTIVATED SLUDGE, 
Kitakyushu Municipal Inst. of Environmental 
Health Sciences (Japan). 
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For primary bibliographic entry see Field 5A. 
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Wisconsin Univ.-Stevens Point. 
For primary bibliographic entry see Field 5C. 
W88-03595 


ANALYSIS OF EPA GUIDANCE ON COM- 
POSTING SLUDGE: PART III-OXYGEN, 
MOISTURE, ORDOR, PATHOGENS, 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Biological Sciences. 

M. S. Finstein, F. C. Miller, J. A. Hogan, and P. F. 
Strom. 

BioCycle BCYCDK, Vol. 24, No. 3, p 38-44, 
March 1987. 3 tab, 26 ref. 


pags or *Administrative agencies, *Compost- 
ing, *Sludge disposal, *Oxygen, *Odors, *Patho- 
gens, *Regulations, *Temperature control, *Mois- 
ture, *Legal aspects, Physical properties, Ventila- 
tion, Sampling, Sanitation, Fungi. 


EPA guidance on composting sludge, which leads 
to excessively high, biologically debilitating tem- 
peratures, has been shown to be counter produc- 
tive in the area of oxygenation, moisture content 
and odor. The presence of oxygen is a 

but not sufficient condition for effective compost- 
ing. Its measured value is an overestimate of its 
availability to microorgani especially at high 
temperatures. Excessive temperatures promoted 
the EPA guidance suppress heat i i 
limits the vaporization of water. to inadequate 
oxygenation and low activity of temperature-de- 
bilitated microorganisms, serious odor problems 
result. All of these problems are resolvable 
through maintenance of temperatures below 60 C 
pee forced pressure ventilation with tempera- 
ture feedback control. In regards to sanitation, 
EPA guidance is only effective in the rapid de- 
struction of pathogens. The growth of pathogenic 
fungi or regrowth of other pathogens in the un- 
stablized material is uncontrolled. This limited ob- 
jective could be better achieved by a high tempera- 
ture terminal or curing stage. A reduction corre- 
sponding to 25 orders of magnitude of f2 bacterio- 
phage, rather than the 15 presently recommended, 
is possible with this improved approach. (Main- 


PTT) 
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PLANT EXPANSION PRODUCES SUPERB EF- 
FLUENT AND MORE CAPACITY, 

Bogert (Clinton) Associates, Fort Lee, NJ. 

A. F. Weland, and R. G. Sobeck. 

Public Works PUWOAH, Vol. 118, No. 5, p 63-65, 
May 1987. | fig. 
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Sludge, Biochemical Sg a Rape Se Solids, Ni- 
trogen, Activated sludge, Sulfur 


The Raritan Township Municipal Utilities Author- 
ity (RTMUA) in New Jersey recently completed 
improvements to its wastewater treatment facilities 
Oe eee ne See Sane ee oe 


handle deste dodaapeent, Rete ol eopen. 
TO} 

sion pn culminated in an — sur- 
passed all operational expectations. cost 
ee eee 


STEEP SLOPE SEWER CONSTRUCTION CRI- 


For primary bibliographic entry see Field 8A. 
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ELECTRONICS EASES MANAGEMENT OF 

WASTEWATER COLLECTION SYSTEM, 

Camp, Dresser and McKee, Inc., Boston, MA. 

2 go se alight Voil'134, 
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No. 4, p 24-26, April 1987. 
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Management planning, Rainote control, Te- 


Instantaneous reporting of lift station operations 
and failures was made possible with a computer- 


based radio telemetry system designed by Bonston 


operations, tenance 
records, would help the city discover which sta- 
tions had frequent failures and which were over- 
loaded and needed upgrading or expansion. Total 
capacity of the collection system, current and pro- 
Se ee 
's control console program, 
pabity for manual operation anda report genera 
tion package were parameters incl 
pr kares epl nay Field tested modular soft 
hep nen eway organ the serge on wey 
aeleee nema pncantinn, was pie mene 
mee pee. printing 
prom mms. formation. The central teleme- 
try system chosen included a DECPDP 11/83 
computer with a 4-megabyte memory, peripheral 
—— Benefits of the computerized system 
will continue to accrue because the system can 
w and help the city to do the same. (Main- 
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Proceedings of Institutional Civil Engineers 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


PCIEAT, Vol. 82, p 381-396, April 1987. 8 fig, 1 
tab, 7 ref. 


UNIQUE SHORING EQUIPMENT INCREASES 
TRENCH . 
Addison Water Pollution Control Dept., IL. 


G. J. Brunst. 
Public Works PUWOAH, Vol. 118, No. 4, p 46, 
April 1987. 
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A wastewater facilities expansion in Addison, Illi- 
nois included the installation of a 36-in reinforced 
concrete interceptor sewer 22 ft deep in a right-of- 
way 30 ft wide. Safety during excavation was a 
concer, and the Orfei Walking Box was chosen to 


protection from collapse. 
The walling bor i atypical because it hydraulic 
j thoes to 2,000 pounds ne oe ft 
and it is 
box the side adh of 


lacement and trucking of spoils. (Main-PTT) 
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MacLaren Plansearch, Inc., Prev (Ontario). 
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Vol. 14, p 24-32, 1987. 8 fig, 1 tab, 16 
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A case study describes the model test of a wet well 
in an existing sewage pumping station at the Re- 
gional Municipality of Ottawa-Carleton Green 
Pollution Control Centre in Ottawa, Ontario. The 
purpose of the test was to determine jee Now 

Ww 


eddies, which might induce unacceptable cavita- 
tion and vibrations in the proposed new larger 
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The sump model was constructed entirely 
iglas to a omg flow visualization en- 
dae by a dye tracer. Of particular interest was 
the use of a laser Doppler anemometer to measure 
velocity distributions at critical locations such as 
the pump intakes. This provided a significant im- 
vement in accuracy and convenience over ve- 
city-recording devices such as a pitot tube or hot 
wire anemometer. logy and consider- 
ial in Gis titatioks of tha ead sale ooo am. 
scribed. (Author’s abstract) 
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SWEDISH FIELD EXPERIENCES WITH 
CHEMICAL PRECIPITATION IN STABILIZA- 
TION PONDS, 
yom Univ. (Sweden). 

te ng 


Canadian J of Civil Engineering CJCEB8, 
Vol. 14, vie 1987. 10 fig, 8 tab, 19 ref. 
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Historically, sewage treatment in Sweden shows a 
trend towards the construction and use of package 
— These . plants, however, present 

—— associated with flow and temper- 
pri ear-long studies of chemical precipitation 
using slaked lime in stabilization ponds have dem- 
onstrated an overall reduction of organic matter of 
about 75% to a level somewhat below 100mg/L, 
ee ee et ee eo 
approximately 0.7mg/L as P. These values were 


reached under ordinary operating plant conditions. 

were made. 

Chemical precipitation treatment using slaked lime 

has shown good bacterial reduction at the high pH 

values obtained. Two tracer studies using Rhoda- 

mine B dye ae the appearance of 
shortcircuitin; 


No efforts to optimize the 


strong bw ws in ¥ we systems and 
the inserting of simple baffle walls in the pond has 
been recommended. Dewatering the sludge in the 
ponds by natural ing has proven to be an 
excellent process, as the time for collectin me ape 

can be chosen almost arbitrarily during 

guidlines, especially with re- 

spect to detention time, is rather obvious. The 
conventially used design criteria for pond surface 
area design have proven to be inadequate. (Au- 
thor’s abstract) 
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Civil Engineering. 
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Gifu Univ. (Japan). Dept. of Chemistry. 
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Metabolsim of p-aminobenzene by the microbe 
13NA was studied study was to determine if this 
microbe can be used as a primary treatment of the 
effluents from dye manufacturing facilities. It was 
observed that reduction of the azo bond, acetyla- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


tion of the resulting amines and the continued 
hydroxylation of the aromatic ring took place. The 
isolation of 3, 4-dihydroxyacetanilide when either 
aniline or p-phenylene-diamine was used as the 
substrate, indicated that dihydroxylation was 
caused with p-aminophenol as direct intermediate. 


(Ray-PTT) 
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PRESENT STATE AND FUTURE DIRECTION 
OF COUNTERMEASURES FOR POLLUTION 
FROM DOMESTIC WASTEWATER IN JAPAN, 
Environment Agency, Tokyo (Japan). Water Pol- 
lution Control Div. 

M. Fujiwara. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 1-8, 1986. 4 fig, 4 tab. 
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Japan is poorly provided with sewerage facilities, 
especially in non-urban areas. When domestic 
wastewater is not discharged into the sewage 
— only night soil is treated before discharge. 

The remaining domestic wastewater (grey water) 
is discharged untreated into public water bodies. 
The proportion of domestic wastewater, especially 

water, is increasing in the current water pol- 
fotion load. It is unclear who is legally responsible 
for grey water, and there is little interest in treat- 
ment of grey water. Thus the development of 
domestic lhuti 


rtan 

Sootien: papelecy Gad Jk Ieee oie 
wastewater, and describes the administrative regu. 
lations and Government assistance relating to 

them. Some promising systems for the treatment of 
domesiic wastewater are presented and future poli- 
cies on domestic wastewater pollution counter- 
measures are discussed. (Author’s abstract) 
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TREATMENT AND REUSE 


OF HUMAN ° 
WASTES, AND THE PRESENT STATE OF 


WATER RESOURCES, IN CHINA, 

Chinese Society of Environmental Science, Beijing 
(China). — 

Z. Zhongijie. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 9-12, 1986. 1 tab. 


Descriptors: *Pollution control, *Water pollution 
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waste Solid wastes, Wastewater treat- 
ment, Wastewater disposal, Municipal wastewater. 


In 1981, 73 million tons of human fecal matter and 
T3 million tons of solid waste were generated in 
large and medium size cities in China. Forty mil- 
lion tons were transported to rural areas as fertiliz- 
er, with only 3.9% of this treated; 70-80 million 
tons were used as landfill or disposed of without 
Shanghai, The level of reuse of solid waste in 
ne. te 12-13 million, is highest 

Fe cities of China due to an integrat- 

ys system of collection, treatment and reuse. 
About 3.2 million tons of fecal matter annually is 
collected, stored and transported to rural areas by 
truck, tractor and boat daily. Inorganic solid 
wastes are recycled to brick and glass manufactur- 
ers, etc. Landfills are reclaiming low lying areas. 
Some 800 million people live in rural areas where 
150 million tons of human fecal matter, and 1.29 
billion tons of animal fecal matter, are produced 
each year, increasing about 5% per year. reuse 
rate for this material is 60-70%. Fecal matter and 
crop residues undergo low temperature fermenta- 
Sea or se giated into matiane ponds to malie 
fertilizer. Runoff and self-purification in the 
Yangtze River have maintained water quality de- 
spite industrial wastewater and sewage discharge. 
In drier northern China rivers near many cities 
have been turned into sewage channels. Nationally, 
only 15% of discharged sewage has been treated. 
A common problem near cities is the industrial 
pollution of groundwater and surface waters. In- 


dustrial water consumption is still inefficient. The 
utilization coefficent for agricultural irrigation is 
20-30%. (McFarlane-PTT) 
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Descriptors: *Pollution control, *Water pollution 
control, *Waste treatment, *Korea, *Waste dispos- 


al, Solid waste disposal, Solid wastes, Primary 
treatment, Secondary treatment. 


In Korea, night soil is treated in private night soil 
purification tanks, collected night soil treatment 
plants, and as farmyard manure. The —— of 
night soil disposal, and processes, devel: 
performance of night soil treatment plants gon 
their technical operational problems, are reviewed 
and analysed to assist in jaslemnaapetion and tech- 
nical improvement of night soil treatment plants. A 
anol number of night soil treatment plants in 
have Ss par sae Bn ar for 
rimary treatment, an activa’ Ige process 
for secondary treatment. Rural night soil treatment 
plants are small scale with an average capacity of 
iss cu m/day per plant. The number of toilets 
lected from is decreasing slightly, but sludge 
pe from private night soil purification 
tanks is increasing. Therefore, development and 
extension of night soil i plants are very 
important at present. In many cases, strict control 
and upgrading of the aie of eff effluent from col- 
lected night soil treatment plants are mandatory. 
Low-energy systems and reduced-manpower pro- 
grams for night soil treatment plants are to be 
studied and developed as much as possible. (Au- 
thors’ abstract) 
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DOMESTIC WASTEWATER TREATMENT 


Water Science and Technolo 


WSTED4, Vol. 
18, No. 7/8, p 23-32, 1986. 1 


iz, 8 ref, 1 append. 


Descriptors: *Pollution control, Water pollution 
*Wastewater treatmen *Do- 
mestic ‘wastes, Wastewater 
disposal, Solid waste di 


control, 


futon Wastewater 
, Solid wastes. 


Sewage collection, treatment and disposal are 
often secondary functions to government i health 
involved in housing, water supply, public 

solid waste management, flood control, etc. 
results in proliferation of agencies with cious 
individual Bey seer policies, and objectives. This 
paper briefly reviews the current programs and 
main functions of the major government agencies 
involved. The paper also summarizes some of the 
common problems encountered in practice, 
cially in transfer of technology to an area wi 
different social cultural background. The devel: 
ment of the waterless toilet for both rural and 
urban communities is important for the effective 
collection, treatment and disposal of human 
wastes, due to the high cost of constructing sewer- 
age and sewage treatment systems. Socio-cultural 
factors must be considered in the technical d 
otherwise a design based exclusively on scientific 
facts is bound to fail due to user resistance. The 
growth of conventional and 
treatment facilities will be limited to areas of high 
land values and high waste generation rates, such 
as prime commercial areas and high rise residential 
areas. (Author’s abstract) 
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TOWARD AN AFFORDABLE HUMAN WASTE 
MANAGEMENT PROGRAMME FOR THE 
POOR - A REPORT ON BANGLADESH, 
Denglodeah) of Public Health Engineering, Dacca 
Wares gore and Technology WSTED4, Vol. 
18, No. 7/8, p 33-40, 1986. 2 tab, 10 ref. 


Descriptors: *Pollution control, *Water pollution 
control, *Solid waste disposal, *Ban 
*Waste dis 


, Domestic wastes, bg supply, 
Water supp! 


ly development, Public health 


Nearly 80% of all illness in Bangladesh is related 
to water and sanitation. The combined rate of 
enteric diseases is the highest in the world, with 
30% of all the deaths of children under 5 due to 


ly. Environmentally sound human waste manage- 
ment, along with personal hygiene awareness, are 
of critical importance to the prevention of fecal- 
oral disease transmission. Present rural sanitation 
coverage is about 3%. A national target has been 
covered ude the hana wae anaes 
covi aste Management pro- 
by 1990, the end of the U.N. Water Decade. 
however, contrasts with the similar target of 
77% for the rural water supply program, which 
received higher resource allocation and priority 
for a much longer period. This lack of correlation 
water sanitation has highly reduced 
= Lost = impact of these developments. 
le human waste program 
for the rural people, where 87% of the tonal popu- 
lation lives under conditions of the greatest pover- 
a and underdevelopment, urgently needs serious 
and realistic consideration in the context of the 
limited resource a, for future years. This 
report addresses ve issues and describes the 
commendable momentum that has been 
throught the continuous efforts of national plan- 
ners and policy makers. It is hoped that this might 
in the near future, through the rural human waste 
management program, produce the long desired 
continual reduction of fecal-oral disease transmis- 
sion. (Author’s abstract) 
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MANAGEMENT OF HOUSEHOLD HUMAN 
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Ministry of Health and Welfare, Tokyo (Japan). 
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Water Science and Technology WSTED4, Vol. 
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The gone status and recent Lae gi ea a 
Waste Disposal snd Public Cleansing Law s frst 
‘aste w is 
discussed to provide the Cemang Law of 
waste management. ialovens data on generation, 
colantlan abd dhatedd. spe sven ta eal eaietan 
figures for both municipal solid waste and night 
soil. Latest new legislation authorizing local au- 
thorities to construct large-scale offshore land rec- 
lamation projects in the near future are summa- 
rized. After about 15 years of enforcement of the 
current Waste Disposal Law, the basic framework 
of waste t, i.e. domestic waste managed 
by the —— Fens md eo industrial pag 
managed with public guidance supervision, 
been well set in place. Under the law, the National 
Government, with the Ministry of Health and Wel- 
fare as the | , has made a constant co- 
ordinated effort to assist the local a both 
financially and technically. In particular, the Min- 
istry’s subsidy to steniabeiaiiies to construct munic- 
ipal solid waste and night soil treatment plants is 
playing a very important role to promote rational 
treatment of waste. (Author’s abstract) 
W88-03707 


SANITATION PROGRAM DEVELOPMENT 
FOR RURAL THAILAND IN RELATION TO 
THE INTERNATIONAL DRINKING WATER 
SUPPLY AND SANITATION DECADE, 

Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Environmental Engineering. 

S. Muttamara, and H. P. Ricarte. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 51-58, 1986. 1 tab, 1 ref. 
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disposal, Domestic wastes, Public health, Feces, 
Human diseases. 
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EVOLUTION OF LOW TECHNOLOGY WASTE 
WATER DISPOSAL IN THE DEVELOPED 
COUNTRIES AND ITS IMPLICATION FOR 
THE DEVELOPING NATIONS, 

Washington Univ., Seattle. Dept. of Civil Engi- 
R. W. loom, and D 

Water Science and Techaolo 
18, No. 7/8, p 59-62, 1986. 2 


WSTED4, Vol. 


lution 

velop- 
ing countries, *Wastewater Warsonatee 
treatment, Domestic wastes, Solid wastes, Solid 
waste disposal. 


The majority of le in dev 
wlihnnl tamendide dhéens to fe drinking water 


and are forced to live without sanitation. 
This lack of safe water and poor sanitation are the 
major cause of untold misery, disability, disease 
and death. The United Nations declared the 1980s 
as the ‘International Drinking Water Si 
Sates, Clee Se hae of safe 
water and adequate sanitation for all by 1990. 
Realizing it required about 150 years for sanitation 
systems to evolve in the developed nations, it is 
important that the developing nations learn from 
the mistakes made by others. The future sanitation 
systems for dev countries must use appro- 
i logies, rather than the con- 
i erage tech- 


ing countries are 


ae cocoa solution in many 
instances. (Authors’ abstract) 
W88-03709 


TREATMENT OF SEPTAGE - SCANDINAVIAN 
PRACTI 

Aquateam-Norwegian Water Technology Centre 
of Oslo (Norway). 

A. S. Eikum, and B. Paulsrud. 

Water Sci and Technology WSTED4, Vol. 
18, No. 7/8, p 63-70, 1986. 3 fig, 3 tab, 12 ref. 


Descriptors: *Pollution control, *Water pollution 

control, *Wastewater treatment, *Scandanavia, 

*Septic wastewater, *Septic tanks, Septic sludge, 
Wastewater disposal. 


Treatment of septage (septic tank pumpings) has 
for several years drawn considerable attention 
among scientists, design engineers and pollution 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


technology and they give the pose Pree anew 
perme to solve the septage problem. (Authors’ 


) 
W88-03710 


INTERNATIONAL COOPERATION FOR THE 
IMPROVEMENT OF ENVIRONMENT. 


Ministry of Health and Welfare, Tokyo (Japan). 

H. Unno, and S. Yamamura. 
Water Science and Technology WSTED4, Vol. 

18, No. 7/8, p 71-77, 1986. 2 fig, 4 tab, 10 ref. 


: *Pollution control, *Water pollution 

contro TP oRoreign projects, *Japan, *Foreign trade, 

*Sanitation, *Water supply, Sanitary engineering, 
development. 


i 


tf 
Byes 
i 


ga 
i 


more appro- 
programs. (Authors’ abstract) 


‘| 


EXPERIMENT ON MUNICIPAL 
WASTEWATER TREATMENT IN BANGKOK, 
THAILAND, 


Works, wy J an 

J. Sac ow oe uwanarat. 
Water Science and cad Tostatony WSTED4, Vol. 

18, No. 7/8, p 79-86, 1986. 11 fig, 3 tab, 8 ref. 


— : *Pollution control, *Water 
control, *Municipal wastewater, 
*Septic Sanitary § wastewater, 


wastewater, 
Wastewater disposal, Septic tanks, Wastewater 
treatment. 


ution 


Due to the explosive urbanization of Ban; 
was realized that it would be difficult to 


municipal wastewater, namely effluent from on-site 
tal test plant was con- 


sewer system. The results verified the higher treat- 
ability of the municipal wastewater compared to 


the communal wastewater with respect to effluent 
water quality, settleability of mixed liquor, solids 
production, etc. In hot climates, the same effluent 
quality as that of the conventional activated sludge 
process in temperate climates can be obtained by 
modified aeration in cases where the influent load- 
ing is reduced by septic tank systems. (Authors’ 
abstract) 


W88-03712 


SANITATION AND UTILIZATION OF NIGHT 
SOIL IN RURAL AREAS, 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
—— Wasserguete- und Abfallwirts- 


c 

K. C. Shin. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 87-94, 1986. 2 fig, 5 tab, 3 ref. 


iptors: *Pollution control, *Water pollution 
control, *Solid waste di , *Korea, *Biogas 
plants, Solid wastes, Waste disposal, Septic 
wastewater, Sanitary wastewater. 


In the past the concentration of population in the 
big cities of Korea led to the neglect of interests of 
the rural . Of late, even though living 
conditions have become visibly better, a sxe 
conditions have a eae conse- 
— have remained bad. In the course of a 
—— which took place between 
orean institutes, not aly Soe 
cena team at nightsoil, but also model 
Cusuel selieas Geaah ek een, eau oneaiedl 
Based on the results of investigations of 4 different 
types of toilets, a new type (KISTLET) was devel- 
jally for rural areas with limited water 
supply and without sewage systems. Up to 1975 
about 29,000 simple biogas plants had been set up 
in Korea. In order to avoid the disadvantages of 
small plants a central plant with a digester ity 
of 100 cu m was built. as io 
produced was used for heating the digester, and 
warm water was prepared using solar energy. This 
plant was followed by a larger plant with a digest- 
er volume of 600 cu m. A rural household could 
save 32% of its energy expenses by using biogas. 
(Author’s abstract) 
W88-03713 


NORTH AMERICAN AND EUROPEAN EXPE- 
RIENCE WITH BIOLOGICAL TOILETS, 
Environmental Protection ‘oe, Cincinnati, 
OH. Water Engineering Research Lab. 
= F. Kreissl. 

ater Science and Technology WSTED4, Vol. 
18, Ne No. 7/8, p 95-102, 1987. 22 ref. 


a *Pollution control, *Water pollution 

*Solid waste disposal, *Waste disposal, 

“Biological toilets, Solid wastes, Domestic wastes, 
Toilets. 


A history of North American and European expe- 
rience with biological toilets is provided. The early 
use of these devices in Scandinavia was to solve a 
pag sme chan providing a low-cost solu- 
tion for disposing of human wastes from recre- 
<isuid canta Stueanel Galt eoanmenana oF 
tractiveness their popularity increased rapidly and 
their marketing area was widened to include year- 
round use. These same factors resulted in closer 
scrutiny by both Scandanavian and American 
agencies in the form of controlled and field testing 

The results of these tests have been 


ets is Mea cad Gee tae ees 
are not desirable or acceptable. They share this 
portion of the market with such devices as inciner- 
ating toilets, which are more energy-intensive and 
expensive to operate and provide no opportunity 
for nutrient recycling. (Author’s abstract, 
W88-03714 


MODELS FOR AQUACULTURAL TREAT- 
MENT OF SEPTAGE, 

Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Environmental Engineering. 

K. K. Bhattari, C. Polprasert, and B. N. Lohani. 
Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 103-112, 1987. 7 fig, 12 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Descriptors: *Pollution control, *Water pollution 
control, *Septic wastewater, ‘Biological 
wastewater treatment, *Tilapia, *Wastewater treat- 
ment, Algae, omestic wastes, Aquaculture. 


A research program on aquacultural treatment of 
nightsoil has been cenbunee at the Asian Institute 
of Technology for 10 years. This describes 
the seiuenchs wcheme ia Which Sighiaol is ted 
~~ into si e, non-flow-through pon 
production o! and Tilapia fish. The 
pr Boe of herbivorous in the same pond to 


Kibsdn. cactet, chen’ 008 
These models were based on the basic mec 
= henomena occurring in the ponds, and the 


simulation aiotd. (Authors’ abstract) 
W88-03715 


PEOPLE WHO GET IN THE WAY: CHANGING 
VALUES IN URBAN WASTE MANAGEMENT, 
York Univ. (England). Inst. of Social and Econom 

ic Research. 


uredy. 
ater Sci and Technology WSTED4, Vol. 
18, No. 7/8, p 121-128, 1986. 18 ref. 


Descriptors: *Pollution control, *Water pollution 
*Waste disposal, *Social i 


waste disposal, Solid wastes, Domestic wastes. 


The need for better understanding of sociocultural 
factors -behaviors and attitudes-- is recognized as 
important to advances in waste disposal and treat- 
ment for developing countries. This understanding 
must include the views of planners and administra- 
tors and not merely the recipients of basic services. 
This paper focuses on issues related to waste reuse 
in cities. It is argued that there must be more 
research on informal waste treatment and use as 
customary practices (e.g. in aquaculture and urban 
agriculture) may form the basis for integrating 
reuse into community disposal and treatment. This 


medical research may Seite but not me 
resolve. Examples are drawn from Calcutta and 
Lucknow. (Author’s abstract) 

W88-03717 


FACTORS INFLUENCING THE SELECTION 
OF APPROPRIATE SANITATION TECHNOL- 


OGY, 
laste of Public — Tokyo (Japan). Dept. of 


Y. Magara, & aa and S. Aoyama. 
Water and =e WSTED4, Vol. 
18, No. 7/8. p 129-136, 1986. 5 fig, 4 tab. 


Descriptors: *Pollution control, *Water pollution 
control, *Domestic wastewater, *Water pollution 
effects, = wastewater, Sanitary 
disposal, Domestic 





wastes, Wastewater pollution. 


This paper deals with the adverse effects of domes- 
tic wastewater on water utilization occurring as a 
result of a deteriorating water environment caused 
by the lack of an adequate domestic wastewater 


management system in Japan. Available domestic 
wastewater management systems are si 

from the viewpoints of performance and adminis- 
tration. Further, the factors to be considered in 
selecting an appropriate domestic wastewater man- 
agement system for a projected area are discussed, 
and one typical example of a water environment, 
conserved well by comprehensive implementation 
of domestic wastewater management, is given. Ad- 
verse effects have been the presence of environ- 
mental carcinogens and related pollutants in drink- 
ing water, decreasing amenity of waterways, and 
decreasing availability of environmental water for 
eo purposes. (Authors’ abstract) 

88-0. 


EVELO) 

HUMAN WASTEWATER TREATMENT IN 
JAPAN, 

National Inst. for Environmental Studies, Tsukuba 
(Japan). 

T. Goda. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8. p 137-145, 1986. 5 fig, 6 tab, 8 ref. 


Descriptors: *Pollution control, *Water pollution 
control, *Wastewater treatment, ‘*J 
Wastewater pollution, Sanitary wastewater, 
nicipal wastewater, Biological oxygen demand, 
Chemical oxygen demand. 


Japanese human wastewater treatment and disposal 
since 1945 is reviewed. The present situation re- 
garding night soil treatment is described. The 
ublic sewerage works have been inactive due to 
reasons since 1981, and thus small to 
medium sized biofilm type facilities are receiving 
various kinds of grey water and composite house- 
hold waste. This type of compact, biofilm treat- 
ment became popular because of its inexpensive 
construction and energy-saving characteristics. 
The numbers and types of biological processes 
currently in use in Japan are detailed, and an 
overview is given of industrial waste treatment and 
its relationship with public sewage treatment. The 
overall COD flow is indicated, with the amount of 
waste per capita, estimated from the actual water 
consumption. The unit load values of BOD, COD, 
etc. are shown, and are used for the calculation of 
COD load. (Author’s abstract) 
W88-03719 


NIGHT SOIL FOR BIOGAS - FROM ASIA TO 
AFRICA, 

Jomo Kenyatta Coll. of Agriculture and Technolo- 
gy, Nairobi (Kenya). Dept. of Building And Civil 


eering. 

I. Kyu, and G. Muturi. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 147-155, 1986. 3 fig, 2 tab, 2 ref. 


Descriptors: *Pollution control, A pollution 
control, *Wastewater disposal, * *Gasifi- 
cation, Biodegradation, Microbial degradation, 
Domestic wastes, Animal wastes, Farm wastes, 
Manure, Feces. 


Putting human waste into productive use is consid- 
ered to be part of its effective management. While 
the increasing demand for fuelwood, leading to 
deforestation, is getting serious in Africa, the tech- 
—— of generating biogas from nightsoil along 

ay hed wastes as an alternative household fuel 
appears to be promising. In this regard there is a 


gy into African practices of living and farming. 
The present study is firstly based on a literature 
survey io review and evaluate the various Asian 
biogas models so as to identify the technology 
most suitable to African countries while taking into 
consideration local materials and skills available. In 


POLLUTANT LOAD FACTOR OF HOUSE- 
HOLD WASTEWATER IN JAPAN, 


Yamaguchi Univ. (Japan). Dept. of Civil Engineer- 


ing. 
M. Ukita, H. seme ones. Sekine. 
Water WSTED4, Vol. 


Science and Techno logy 
18, No. 7/8, p 157-167, 1986. 10 fig, 8 tab, 11 ref. 


Descriptors: *Pollution control, *Water ee 
control, *Domestic wastes, *Water Bere 
sources, *Japan, *Wastewater pollution, unicipal 
wastewater, _ Raw wastewater, 

, Pollution 
Chemical oxygen 





Biolo, Oxy; 
Boloialonyge Phosphorus. 


This study clarifies quantitatively the role of 
household wastewater as one of the causes of the 
— pollution of nearby waterbodies and to con- 

the importance of countermeasures at the 
stage of pollutant load generation. 
ance techniques, actual samples and measurements, 
or by referring to the literature, reliable values of 
the pollutant load factor or household wastewater 
were obtained for both the residential and occupa- 
tional population and eit every page Be a treatment 
system. to verify ity of these 
values, the flow-out rate B. the enone load from 
small river basins was investigated in fine weather. 
The results show that the proposed values of the 
pollutant ee factor were ite, and cess- 
pool night soil and us household 
wastewater are the main causes of the pollution of 
nearby waterbodies. The results of several experi- 
ments show that awareness serene vere 
SS eens 

and dining, can greatly reduce the pollutant 1 k 

(Authors’ abstract 
W88-03721 


USE OF ANTHRACITE ASH AS A MEDIA FOR 
A FIXED-FILM BIOLOGICAL PROCESS, 

Lotte Engineering and <=) gd Mfg. Ltd., 
Seoul (Korea). Environmental Di 

K. S. Kim, and E. Choi. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 169-175, 1986. 7 fig, 3 tab, 5 ref. 


Descriptors: *Wastewater treatment, *Biological 
treatment, “Biological wastewater treatment, 
*Coal ash, *Korea, Biological filters, Biofilters, 
Anthracite. 


Many Korean communities have utilized about 2 
billion anthracite briquettes as a major fuel for 
house heating. This study evaluated the use of 
combusted briquettes as media for a fixed-film bio- 
logical process. Various industrial wastes as well as 
municipal wastewater were introduced into the 
aeration tank where the briquettes were seed 
Te ee ele eee Ee nee 
centrations fairly to those from units using 
plastic media. A combusted briquette has a specific 
surface area of 73 sq m/cu m, about 20-30% less 
briquettes 


mum solids retention capacity was about 60 g S37 
sq m, or 10% less than that of plastic media. 
(Authors’ abstract) 

W88-03722 


PERFORMANCE OF THE ROTATING DISC 
SYSTEM UNDER THE TROPICAL CONDI- 
TIONS IN TAIWAN, 
Hy cha Taichung (Taiwan). 

P.-S. Cheung. 
Water Science and Technology WSTED4, Vol. 
18, No. _7/8, p 177-183, 1986. 8 fig, 2 tab, 22 ref. 





applying the biogas technology, cost of construc- 
tion appears to be the most important concern and 
emphasis is given to the development of a system 
which is not only technically sound but also cost- 
saving. Social factors are also important for further 
spreading of the technology, and these are ana- 
lyzed as to the sequence required for successful 
implementation. (Authors’ abstract) 

W88-03720 


1 Science Council of the — of China 
Grant No. NSC 72-0406-E035-R02 


Descriptors: *Wastewater treatment, *Biological 
wastewater _ treatment, *Taiwan, * 
wastewater, Munici wastewater, Biological 
oxygen demand, Biological treatment. 


The discharge from a septic tank and community 
wastewater were treated in a pilot scale rotating 





disc system to evaluate its formance under trop- 
ical conditions in Taiwan with the intention of 


varying the organic loading 

ent degrees of arate egy ml With 
an organic loading g sq 'y, 90% 
removal val of BOD as well as 4-N removal 

be achieved. Ambient temperature was found to 
have no significant effect on the treatment efficien- 
Ve Sisaion Ons tn 
within 3 Bio sludge production 
po rade Mev to 0.8 Coie BOD Taine (Au- 


thor’s 
W88-03723 


STUDIES ond THE Seas © BIOFILTER AS 
A COMPACT PROCESS DOMESTIC 
SEWAGE TREATMENT, 

Kyoto Univ. (Japan). Dept. of Environmental and 


I. Somiya, H. Tsuno, and Y. Ono. 
Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 185-192, 1986. 9 fig, 3 tab, 2 ref. 


Descriptors: *Wastewater treatment, *Bio! 
wastewater treatment, Biological treatment, 
logical filters, Biofilters, Domestic wastes. 


The performance of a newly devel compact 
poner Ay 200 Sn pe , is de- 
scri it is composed of a submerged biofilter 
and a granular medium filter. aay edt 
conducted using sewage. process 
coat Oe Mee ae eee veneer 
and 20 iter, respectively, in a short retention 
time of 1. -2.1 hours, and can be used as a second- 
ary treatment process. The organic substances in 
sewage are effectively recovered as sludge without 
extensive in the range of 0.13-0.35. 
The sludge withdrawal ratio was in the range of 
1.05-1.43. SAuthors" abstract) 
W88-03724 


Technology WSTED4, Vol. 
18, No. 7/8, p 193-198, 1986. 2 fig, 3 tab, 6 ref. 


Descriptors: *Wastewater treatment, *Biologi 
wastewater treatment, *Activated sludge, Biologi- 
cal treatment, Biological filters, Biofilters, Domes- 
tic waste. 


A bench scale study of fixed activated slud 
reported. Two different units employing 
aeration = plastic and — media a 
studied in four separate phases. system co 
produce a high quality effluent without any re- 
quirements for sludge recycling through the 
system. solids concentrations of 3-6 
mg/liter, BODS concentrations of 4-12 mg/liter, 
and COD concentrations of 35-45 mg/liter were 
fouond in the effluent with wastewater retentions 
ranging from 3-15 hours. Indication of nitrification 
was observed with higher detention periods. The 
plastic and aluminum media did not differ signifi- 
cantly once the microbes had grown on the media. 
The fixed activated sludge system employing dif- 
fused aeration appears to be a suitable method of 
domestic wastewater treatment in areas lacking 
skilled Sludge recirculation can be elimi- 
nated with the fixed activated sludge since the 
microbes are retained on the fixed media in ade- 
— numbers for rapid metabolism of organic 
wastes. (Author’s abstract) 
W88-03725 


NIGHT oon. TREATMENT BY BIOLOGICAL 
FLUIDIZED B 
ae National Univ. (Korea). Dept. of Civil 


Engineering. 

H. G. Kim, and Y. D. Lee. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 199-208, 1986. 8 fig, 2 tab, 12 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, Biological treatment, Do- 
mestic wastes, Solid waste disposal, Feces. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


it process. optim 
aioe 5-fold. The optimum hydraulic retention 
time was about 17 hours. In with other 


using 
Kinney and Eckenfelder were 1.784/hr and 
0,002 liter/mg day. Substrate was removed very 
rapidly compared to conventional t 
ee The biomass a 
respiration rate 
0:237/day. The synthesis oxygen demand rate Gas 


respiration oxygen demand 

rate was 0.0336. If night soil diluted 5-fold is 

treated with the BFB process, the volume of the 

reactor can be reduced 60%, and quantity of dilu- 

tion water 80%, as to the activated 

sludge process. Excessive growth of filamentous 

organisms did not cause any problems. Good efflu- 

cat quality was obained without a secondary cla 

Matted reticulated polypropylene sheets are 

Wah SAE Or anes de ROGET anette (Au- 
thors’ abstract) 

W88-03726 


DOMESTIC SEWAGE TREATMENT USING 
AN ANAEROBIC BIOFILTER WITH AN AER- 
OBIC BIOFILTER, 

National Inst. for Environmental Studies, Tsukuba 
G: ). Water and Soil Environment Div. 
Y. Inamori, R. Sudo, and T. Goda. 


Water Science and Tec! WSTED4, Vol. 


hnology 
18, No. 7/8, p 208-216 1986. 8 fig, 6 tab, 8 ref. 


Descriptors: *Wastewater treatment, *Bio! 
weciicer weatons aticanes tithe, Bodies 
nesti , bic digestion, Aerobic di 


200 mg/liter, Soemyscntirone yom 
20¢ and 0.2 ke/ =Sovers 
cu i ively. 

removal of at least 70% was emcee attained. The ratio of 
dudes giedeted ty BOD teneved indy eneecebto 
filter was as low as 0.1. It was also found that 75% 
of nitrogen could be removed in the anaerobic- 
aerobic biofilter process when the circulation ratio 
was more than 1.2. (Authors’ abstract) 

W88-03727 


TREATMENT CHARACTERISTICS OF THE 
TWO PHASE ANAEROBIC DIGESTION 
SYSTEM USING AN UPFLOW FILTER, 

pee Univ., Tokyo (Japan). Dept. of Civil Engi- 


S. Tana Tanaka, and T. Matsuo. 
Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 217-224, 1986. 9 fig, 4 tab, 21 ref. 


i : *Anaerobic digestion, *Wastewater 
treatment, *Waste treatment, Milk, Dairy industry, 
Industrial wastewater. 


The treatment characteristics of dilute milk wastes 
(1500 COD/liter) were investigated by the two 

anaerobic digestion system consisting of a 
completely mixed reactor for -~ oy and an 
upflow filter for methanogenesis. system re- 
moved 92% of the influent COD at an overall 
hydraulic detention time of 4.4 days. Carbohy- 
drates in the milk were most extensively decom- 
posed (95%), next proteins (50%), while lipids 
were rapidly hydrolized to long-chain fatty acids 


partir bo led during the acid phase. The phase 
an effect on coducllia the toxicity of 
tong chela fatty acids to both acetogenic and meth- 
anogenic bacteria. The rates of sludge’ production 
were 0.257 mg VS/mg COD utilized during the 
acid phase and 0.043 mg vos CoD ar 
during the methane phane. This low sludge 
duction in the methane filter made possible a 
—_ of operation without —_— wasting. The 
pate od in this study could accept shock 
fold increase of the influent COD. 
(authors abstract) 
W88-03728 


ANAEROBIC WASTEWATER TREATMENT 
USING FLOATING MEDIA (DEVELOPMENT 
OF THE UPFLOW FLOATING ANAEROBIC 
FILTER PR 


OCESS), 
Dong-A Univ., Pusan (Korea). Dept. of Environ- 
ital Engineering. 


men 
Y. M. Oh, and B. S. Yang. 
Water Science and Technolo; 


i WSTED4, Vol. 
18. No. 7/8, p 225-237, 1986. 


fig, 10 tab, 13 ref. 


: *Wastewater Treatment, *Biological 
Wastewater Treatment, *Anaerobic digestion, Bio- 
logical filters, Biofilters, Biological treatment, Bio- 
logical oxygen demand. 


An anaerobic process and flow anaerobic 
sludge blanket process wore ts to develop a 
feasible alternative treatment 
method. Polypropylene rings were used in the 
reactors as the media to maximize solids 
retention time, even at short hydraulic retention 
time. Coqmess and plugging problems were solved 
by fluidizing the media with the biogas produced 
in the reactor. The mechanisms and applicability of 





milk at a Tevel of 300-2000 mg/liter total chemical 
oxygen demand. Low strength wastewater like 
municipal sewage could be treated to the level of 
le quality with 87% total BOD removal 
efficiency at hydraulic retention times shorter than 
6 hours. The solids retention time gradually 
became independent from the hydraulic retention 
time during the period of microbial attachment to 
range of temperature variation (21-37 C) did not 
range of temperature variation (27- not 
signi tly affect the organic removal efficiency. 
is is thought to be mainly due to accumulation 
of micro-organisms in the reactor. Granular sludge 
with a diameter of 1 to 5 mm was formed, which 
settled very rapidly. A final clarifier may not be 
needed, because of low suspended solids in the 
effluent. Plugging and Pg ty problems could be 
solved through fl the media, by impulse 
input of the pon into the reactor. 
(Authors’ abstract 
W88-03729 


MATHEMATICAL MODEL FOR THE ANAER- 
OBIC DIGESTION PROCESS APPLIED TO A 
MIXTURE OF NIGHT SOIL AND SEPTIC 
TANK SLUDGE, 

Thew Korea Inst. of Construction Technology, 
Inchon. 

S. R. Ha, D. H. Lee, and S. Lee. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 239-248, 1986. 8 fig, 3 tab, 15 ref. 


Descri : *Model studies, *Wastewater treat- 
ment, ‘Anaerobic digestion, Septic sludge, Feces, 
Mathematical models: Solid Solid waste disposal. 


The upgrading of night soil anaerobic digestion 
processes was studied by field investigation of the 
performance of anaerobic digesters in existing 
night soil treatment plants and by semi-continuous 
experiments with bench scale digesters. Both the 
average monthly amount of collected night soil fed 
to a digester and the concentration of volatile 
solids in night soil increased in winter. A good 
correlation was found to exist between gas produc- 
tion and digestion temperature. The COD removal 
rate in the first digester was markedly higher than 
that in the second digester. The stirring period in 
the first digester in one plant differs from that in 
the other plant. Stirring the first digester for too 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


long a period reduces the rate of COD removal by 
the second digester in the two-stage anaerobic 
digestion process. The first digester should be 
stirred for more than one hour per day to promote 
gas production. Gas production and COD removal 
rate in the second digester were hardly affected by 
reductions in retention time ranging from 15 to 5 
days. As night soil contains a large amount of 
cellulose and other refractory or, some kind 
of pretreatment of the night so led to the digester 
y be necessary for the promotion of acidogene- 
a ‘in the two-phase anaerobic digestion process. 
(Authors’ abstract) 
W88-03730 


MICROBIAL QUALITY OF HUMAN WASTES 
AND TREATMENT PLANT EFFLUENT, 
Institute of Public Health, Tokyo (Japan). Dept. of 
Sanitary Engineering. 

K. Kawamura, — M. Kaneko. 
Water Science and Technolo; 
18, No. 7/8, p 257-265, 1986. 7 
el 


WSTED4, Vol. 
, 2 tab. 


: *Wastewater treatment, ae om 
Pathogens, *Disinfection, *Microo 
studies, Bacteria, Staph- 
omen Clostridium, Vibrio. 


The microbial flora of samples of human wastes 
and effluents from treatment processes was exam- 
ined. Total coliforms, fecal coliforms and fecal 
streptococci were used as indicator organisms. 
Vibrio cholerae non O-1, Salmonella, Staph lococ- 
cus aureus, and Welchii (Clostridium ) 
were selected as pathogenic organisms. 
were detected only in the water samples from the 
night soil treatment plant. Staphylococcus aureus 
was detected in the night soil and the samples from 
the night soil purification tanks. Vibrio cholerae 
non O-1 was not detected in any samples. Welchii 
existed in almost all samples. ly, the densi- 
ty levels and distribution patterns of the indicator 
micro-organisms were similar to those in the raw 
wastewaters. The microbial flora was not changed 
remarkably after the primary sedimentation proc- 
oS . After the 
emer ag tweeter colonies, spore-forming 
bacteria, W moulds and fecal streptococci 
could survive, and spore-forming bacteria formed 
the majority of the total colonies in the well chlor- 
inated effluents. Welchii at the level of 1000/100 
mil can be used as the indicator micro-organism to 
ensure a sanitary safe discharge because it can 
survive at the level of 1000 to 10,000 per 100 ml 
even if other indicators and yr eo amar micro- 
ee ee by the chlor- 
ination process. (Authors’ abstract) 
W88-03731 


ADSORPTION OF COLIPHAGES TO PARTIC- 
Tokyo Univ. (span). Dept. of Urban Engineering. 
S. Ohgaki, A. 


‘ed S. Suddevgrai, U. 
Prasertsom, sod O Suthienkul. 
Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 267-275, 1986. va fig, 1 tab, 19 ref. 


Descriptors: *Wastewater treatment, *Bacterio- 
phages, *Coliphages, *Adsorption, a Vi- 
ruses, Microorganisms, Escherichia coli. 


Adsorption characteristics of am (host cell: 
E. coli B) to particulates (kaolin, sand, soil, micro- 
bial particulates in an oxidation pond) were investi- 
using batch experiments under various con- 
ditions of pH, concentrations of cations, and con- 
centrations of dissolved oxygen. The coliphages 
showed no resistance to acid (pH 3) and weak 
resistance to alkali (pH 10). Under neutral pH 
conditions, sodium ions did not have a large effect 
on the adsorption of coliphages to the solid sur- 
faces of sand. Divalent cations (Mg(2+-), Ca(2+)), 
had no effect on the adsorption to sand at concen- 
trations below 0.01 mol/liter, but some affect at 
0.05 and 0.1 mol/liter. The presence of kaolin had 
very little effect on removal of coliphages from the 
water phase under any conditions. Formation of 
flocs om as Mg-hydroxides i in alkaline conditions 
enhanced coliphage removal from the water Loess 
Coliphage chemical adsorption to  mampsnes 
natural waters would probably be except . 


estuarine and sea waters. However, the adsorption 
of coliphages was observed under anaerobic condi- 
tions. atone acoeenes process was re- 
versible. The biological adsorption appears to be 
the dominating cause of colip am 3s adsorption in 
natural waters containing microbial particulates. 
(Authors’ abstract) 

W88-03732 


OXYGEN DEPLETION MODELLING, PORT 
SHELTER, HONG KONG, 

Vandkvalitetsinstitutet, Hoersholm (Denmark). 

For primary bibliographic entry see Field 5B. 
W88-03733 


CHARACTERISTICS OF COMMUNITY 
WASTEWATER BIOLOGICAL TREATMENT 
PROCESSES IN TAIWAN, 

National Central Univ., Chung-Li (Taiwan). 

C. F. Ouyang, and T. iW. 

Water Science and Taskationy WSTED4, Vol. 
18, No. 7/8, p 289-296,1986. 8 fig, 3 tab, 3 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Taiwan, Biological treat- 
ment, ——— = Biofilters, Biological 
oxygen demand. demand. 


This study compares the treatment characteristics 
of three different kinds of biological wastewater 
treatment plants (rotating biological contactor, 
ickli iter, and oxidation ditch) operated in 
Taiwan. Field investigation concentrated on: bio- 
logical oxygen demand and s led solids re- 
moval; sludge yield rate of BOD removal; settle- 
ability of sludge solids; properties of sludge thick- 
ening; power consumption and land area require- 
ment per unit volume of wastewater. Sludge yield 
of the trickling filter process was less (0.18 kg SS/ 
kg BOD removed) than rotating biological contac- 
tor (0.61) or oxidation ditch (0.71). Very good 
settleability was observed for all three processes. 
Attached growth biological sludge was more diffi- 
cult to thicken than suspended growth sludge. 
Power consumption was least for the ro! —s 
biological contactor = (1.37 kWh/kg 
removed), moderate for trickling falter Ok (2.56), and 
we for the oxidation ditch process (8.23). The 
id area requirement was directly affected by 
hydraulic detention time, being greatest for the 
oxidation ditch (3-35 hrs) and a. for the rotating 
biological contactor (0.7-1.8 hrs). The oxidation 
ditch required the largest land area (0.35 sq m/cu 
m_ wastewater/day). The tricklin; Pay required 
0.78 sq m/kg BOD removed, while the rotating 
biological contactor needed 0.44 sq m/kg BOD 
removed. (Authors’ abstract) 
W88-03734 


PERFORMANCE EVALUATION OF THE OXI- 
DATION DITCH PROCESS, 

Japan Sewage Works Agency, Toda. Research and 
Technology Development Div. 

K. Matsui, and T. Kimata. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 297-306, 1986. 10 fig, 2 tab, 1 ref. 


Descriptors: *Wastewater treatment, *Biologi 
wastewater treatment, *Oxidation ditches, Biologi- 
cal oxygen demand, Nitrogen, Alkalinity. 


The oxidation ditch process has become increas- 
ingly important as a secondary treatment process 
for small communities because of its ability to 
remove nitrogen by providing aerobic and anaero- 
bic areas in a ditch. Surveys of three oxidation 
ditches in service in Japan have proven that re- 
movals of BOD and suspended solids could be 
consistently achieved irrespective of 
daily and hourly fluctuations of inflow. Providing 
an anoxic area in the oxidation ditch is effective for 
removing nitrogen and recovering alkalinity as 
well as saving energy. The removal efficiency of 
me — en is expected to be more than 70 
e settling velocity of sludge in the 
veidetice ditch is very small, with a sludge inter- 
face being formed. A picket fence in the settling 
— improved sludge settleability. (Authors’ = 


tract) 
W88-03735 


INTENSIFICATION OF ACTIVATED SLUDGE 
WASTE Sommer “yong! 

Budapesti Mueszaki (Hungary). Dept. of 
Agricultural Chemical vee ag 

A. Donath-Jobbagy, J. Kalman, and R. Hajos. 

Water Science and Technolo WSTED4, Vol. 
18, No. 7/8, p 307-311, 1986. 1 fig, 4 tab. 


Descriptors: *Wastewater treatment, *Activated 
sludge, Activated en Adsorbents, Chemical 
oxygen demand, Milk. 


The efficiency of two ible intensification meth- 
ods of activated sludge waste water treatment 
(pure oxygen activation and activated carbon addi- 
tion) was compared. Experiments were carried out 
in laboratory scale equipment with variable reactor 
po (maximum capacity 20.0 cu dm, settling 
tank volume 15 cu dm). In order to detect even 
minor differences, completely identical units were 
operated in parallel runs, with Fe representing a 


ent and, in the course of activated carbon intensifi- 
cation experiments, an anion-active detergent was 
added as a poorly biodegradable model material to 
be removed mainly by adsorption. Reactor loads 
were gradually increased, from low values to over- 
loading, by decreasing the dilution of milk or by 
reducing reactor volume. The effects of different 
intensification methods on the effluent pollution 
level (COD value and anion-active detergent con- 
tent) and on the settling properties of sludge were 
examined as a function of loading. The e 

poo name oe was found to p | 
increasing with increasing . Comparison o! 
the two systems showed activa’ carbon intensifi- 
cation to be more efficient in the removal of solu- 
ble COD and extremely useful in the elimination of 
a poorly biodegradable material. (Authors’ ab- 
stract, 


W88-03736 


OPERATION AND MAINTENANCE OF 
SMALL SCALE WASTEWATER TREATMENT 


PLANTS, 4 : 

Ministry of Construction, Ibaraki (Japan). Sewage 
Works Section. 

M. Takahashi. 

Water Science and Technolo; 
18, No. 7/8, p 313-318, 1986. 6 fig, 1 tab. 


WSTED4, Vol. 


Descriptors: *Wastewater treatment, *Oxidation 
ditches, Aeration, Activated sludge, Culturing 
techniques, Sludge. 


Three wastewater treatment processes (oxidation 
ditch, extended aeration, and activated sl 

batch reactor) considered suitable for small 

wastewater treatment plants were tested at a pilot 
plant or using existing facilities to examine their 
methods of operation and maintenance. The objec- 
tives were to determine production of excess 
sludge, a method for setting aeration nay and 
a method of controlling returned sludge. Sludge 
Seems in the ery ow opent =. 60-75% of 

removed suspended sludge, 8 

of the drawing of excess sludge did not affect the 
sludge production. Although the specific respira- 
tion rate of the activated sludge was affected great- 
ly by the water temperature, the rate of oxygen 
consumption per liter of mixed liquor, when the 
SRT was held constant, was constant throughout 
the year. In the extended aeration process, an 
aeration time of 18 hours was not sufficient for 
satisfactory aerobic digestion of activated sludge. 
In the plug flow type activated —_ process, it is 
important to contro: the amount of return sludge 
to avoid accumulation of sludge in the final settling 
tank. In the activated sludge batch reactor process, 
a high removal ratio of nitrogen was obtained by 
conducting intermittent aeration. (Author’s ab- 


stract) 
W88-03737 


SIMULTANEOUS NITROGEN AND PHOS- 
PHATE REMOVAL BY THE INTERMITTENT 
CYCLIC PROCESS, 

Nishihara Environmental Sanitation Research 
Corp. Ltd., Tokyo (Japan). 





s Hayakawa, J. Tsuji, and Y. Hamamoto. 
ater Science and Technolo oe rT WSTED4, Vol. 
18. NO. 7/8, p 319-326, 1986. 8 fig, 5 


Descriptors: *Wastewater treatment, *Bio! 
wastewater treatment, erry me treatment, 

gen, Phosphorus, Anaerobic digestion, Aerobic di- di- 
gestion. 


was treated at a rate of 18 cu m 
aerobic and anaerobic contigs i 


luring nonaeration and 
pee aeration. Effluent T-P and NOX-N concen- 
losely correlated. To obtain a low 
m 


DEVELOPMENT OF NITROGEN REMOVAL 
TECHNOLOGY IN NIGHT SOIL TREATMENT 
BY CIRCULATED a TYPE BIOLOG- 
ICAL DENITRIFICATI: 

Kuboto Ltd., Osaka pg Water Treatment Fa- 


K. Murata, K. Shimizu, Y. Yamada, and S. 
Kimura. 


Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 327-338, 1986. 5 fig, 5 tab, 5 ref. 
eS Se treatment, *Denitrifica- 

logical wastewater treatment, Biological 
treatment, Aeration, Biological oxygen demand. 
Gon sputens han eee detieged Reeomsniag. tat 
tion system has ing total 
nitrogen in night soil. In i 
tank, BOD removal, nitri and denitrifica- 
a pene Rn Ape te 

treatment without dividing the tank into an 
poe ae my ph ym anaerobic zone, and it is 
possible to remove 80-90% of the total nitrogen 
and BOD in t soil influent. Denitirification and 
re-aeration are provided after the circulated 
aeration tank and over 99% removal of total nitro- 
gen and BOD can be attained with the whole 
system. Phosphorus can also be removed to the 
extent that there remains only a trace and this is 
effective to prevent eutrophication. This system 
was approved by the Ministry of Health and Wel- 
fare of the Japanese Government in 1978 as a new 
technology for night soil treatment. (Authors’ ab- 


stract) 
'W88-03739 





NIGHT SOIL TREATMENT BY THE NITRI- 
FIED era ner RECYCLING PROCESS, 

Ebara Research Co. Ltd., Fijisawa (Japan). 
T. Suzuki, and Y. Tohya. 
Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 339-346, 1986. 3 fig, 3 tab, 6 ref, 


pg oon *Wastewater treatment, *Denitrifica- 
tion, Biological wastewater treatment, Nitrogen 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


removal, Biological treatment, Biological oxygen 
demand. 


Most night soil treatment plants constructed in 
recent years have the function of nitrogen remov- 
al. This report describes three representative night 
soil treatment plants for a nitrified liquor 
recycling process. The City plant uses co- 

to remove phosphorus and color in addi- 
tion to BOD and The removal of both 


an anaerobic 

m system removes over 95% of BOD and 

nitrogen it the use of chemicals. 

Teenie Clay Puch sight toll namapene 

ed by multiple effect evaporation, and condensate 
Sk sade ch aieed 


woat 40 C by 
temperature (ver 5 of the condensate before 
Ueaiment sep Nitrogen oxides in 
Bede haan of nitrite 
. The re- 


W88-03740 


ADVANCED NIGHT SOIL TREATMENT BY 
MECHANICAL SOLIDS SEPARATION AND 
BIOLOGICAL 


PROCESSES, 
Kurita Water Industries Ltd., Yokohama (Japan). 
Kurita Cental Labs. 


ge ey — 


ment. After treatment cationic polymer 
pro ee (. 3-1.4%/dry sl) ay soil was ent 


a rotary screen and separated into thick- 
ened sludge and filtrate. The thickened sludge was 
best dewatered by a screw press giving sludge cake 
with 60% moisture content. The dewatered slud, 


ion-denitrificati Sily giving 
water with T-N 60 mg/liter (98% removal), BOD 
32 mg/liter (99% removal), COD Mn 530 iter 


o! 
Y Som. The optioum pH 
jum. optimum p! 
the optim 


co 
units, respectively, by activated carbon 
or thal? abstract) 


(8) 
IDIZED BED REACTOR, 
Kanazawa Univ. Gepan). 
S. Matsui, and R. Yamamoto. 
Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 355-362, 1986. 6 fig, 2 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Denitrification, Nitrogen 
compounds, Fluidized beds, Sulfur. 

Denitrification is a problem in the anaerobic treat- 
ment of sewage because or, carbon and hydro- 


gen mainly are recovered in the form of methane 
and not used for denitrification. 


sulfur are promising donors. In this study thiosul- 
fate and elemental sulfur were used in fluidized bed 
reactor systems. Denitrification by oxidation of 
sulfur was unstable due to the poor solubility of 
sulfur in sewage. Thiosulfate denitrification was 
very stable. The stoichiometric relationship of the 
denitrification and thiosulfate oxidation for the re- 
actor was obtained. The denitrification process 
was described by the first order consecutive reac- 
tions. The rate constant of nitrate to nitrite reduc- 
tion varied from 0.0205 to 0.109. The rate constant 
of nitrite to nitrogen reduction varied between 
0.141 to 0.908 1/gVSS/i*min. (Authors’ abstract) 
W88-03742 


PERFORMANCE OF SEQUENCING BATCH 
REACTOR ACTIVATED SLUDGE PROCESSES 
FOR SIMULTANEOUS REMOVAL OF NITRO- 
GEN, PHOSPHORUS AND BOD AS APPLIED 

SMALL COMMUNITY SEWAGE TREAT- 


National Inst. for Environmental Studies, Tsukuba 
(Japan). Lab. of Freshwater Environment. 

M. Okada, and R. Sudo. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 363-370, 1986. 6 fig, 2 tab, 13 ref. 


Descriptors: *Wastewater — *Activated 
sludge, *Biological wastewater treatment, Nitro- 
gen, Phosphorus, Biological oxygen demand. 


A laboratory-scale sequencing batch reactor (SBR) 
activated sludge process was fed with synthetic 
wastewater to investigate the possibility of simulta- 
neous removal of nitrogen, phosphorus, and organ- 
ic substances by the operational sched- 
ule. Anoxic and/or reactions, in addition 

to aerobic reactions, were introduced into a cycle 
of batch operation. Simultaneous removal of nitro- 


itrogen remaining i 
of the former cycle was removed by denitrification 
fill. Anaerobic conditions 


during the after the deni- 
trification was completed enhanced phosphorus re- 
lease from the sludge and the following luxury 
uptake during aeration removed p! horus from 
water. Both extension and reduction of the anoxic/ 
anaerobic period in the beginning of a cycle dam- 
aged phosphorus removal and sludge settlability. 
Thus an optimum period length for these reactions 
must be chosen for successful operations. The best 
tye nee coincided with that of the fill 
within the range of this study. (Authors’ abstract) 
W88-03743 


PROLONGED EFFECT OF LAND DISPOSAL 
OF HUMAN WASTES ON SOIL CONDITIONS, 
National Research Centre, Cairo (Egypt). 

M. S. M. Saber. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 371-374, 1986. 2 tab, 11 ref. 
Descriptors: *Land disposal, *Wastewater farming, 
Solid waste disposal, Public health, Human dis- 


Land disposal of human wastes is a comprehensive 
issue where a series of have to be consid- 
ered. Few, if any, alternatives exist to this technol- 
ogy. No doubt future emphasis will be on sewage 
farming, which should result in the cultivation of 
new arid land. This pa 
effect of land 
properties, as well as on the dissemination of enter- 
ic pathogens. In order to assess this impact, soil 
— were collected from Gabal el Asfar 
age farm in Cairo to represent sandy soils 
irrigated solely, by surface flooding, with decanted 
sewage effluent for 0, 2.5, 5, 10, is, 20, 30, 45 and 
60 years. Sewage farming tended to build up the 
soil microbial population, particularly during the 
first 5 years. In all soils, human wastes increased 
total bacterial counts and promoted the prolifera- 
tion of the physiological groups. This population 
would accelerate the oxidation of organic matter 


addresses the — 
of human wastes on soil 





Other 
donors must be introduced. Reduced forms of 


107 


to ilable nutrients. It also resulted in a high 
increase in nitrogen, phosphorus, micro-nutrients, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


and organic carbon, and raised the water holding 
capacity and exchangeable cations. However, the 
rolonged use of sewage effluent would disturb the 
[einnee of gundents Ss eat, as the pH shifted to- 
wards acidity. The most interesting observation in 
the present work is to record that neither soluble 
salts nor micro-nutrients reached any injurious 
level. But the land disposal of human wastes 
should be exercised with caution and, if it is intend- 
ed to be applied, salts, pH and nutrient elements 
should be checked occasionally. From the hygienic 
t of view, fecal E. colli, which is considered to 

an indicator for enteric pathogens, gave positive 
results in all sewaged soils. Hence, it is recom- 
mended, from a sanitary point of view, that no 
crops which come in contact with sewage effluent 
should be cultivated in a sewage farm. (Author’s 


abstract) 
W88-03744 


USE OF SOIL FOR DISPOSAL OF DOMESTIC 
SEWAGE, 


Ebara Research Co. Ltd., ia Robevasht Copan). 


Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 375-381, 1986. 7 fig, 4 tab, 2 ref. 


Descriptors: *Land disposal, Wastewater disposal, 
Septic wastewater, Septic tanks, Wastewater treat- 
ment, Wastewater pollution. 


Experiments using soil columns, lysimeters, and a 
field were conducted by permeation of outflow 
water from a septic tank. In experiments soil 
columns, loam columns of over 25 cm in length 
= removal percentages of over 90% for BOD, 
-P, and coliforms. Lysimeters and a field regis- 
tered removal percentages around 90% for BOD, 
T-P, and coliforms, but often below 50% for T-N. 
The field experiment was continued for 10 years 
without giving any indication of deterioration of 
a | eee. A soil analysis in the 
experiment revealed that the permeant water 
diffuses laterally 100 cm relative to the trench 
within the upper layer, with the diffusion range 
increasing to more than 300 cm with depths over 
250 cm. (Authors’ abstract) 
W88-03745 


LAND DISPOSAL OF 


ASPECTS OF 
WASTEWATER AS EXPERIENCED IN GER- 
MANY. 


, 
Technische Univ. Braunschweig (Germany, F.R.). 
Inst. fuer Stadtbauwesen. 
R. Boll, H. Dernbach, and R. Kayser. 
Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 383-390, 1986. 1 fig, 6 tab, 5 ref. 


Descriptors: *Land , *Wastewater treat- 
ment, *Biological wastewater treatment, *Germa- 
ny, Wastewater farming, Wastewater irrigation, 
Public health. 


The largest wastewater land treatment facility in 
operation in the Federal Republic of Germany is 
located in Braunschweig wer Saxony) and 
serves a population of about 290,000. The treat- 
ment process consists of three main components: a 
pre-treatment plant as an activated sludge process, 
a sprinkler irrigation area of 3,000 ha o' Soulent 
and an old sewage farm of 180 ha with surface 
flooding. The problems (odors and health risks) of 
sprinkling only roughly treated wastewater have 
more or less been solved by the installation of a 
biological pre-treatment plant and by establishing 
safety distances from streets and houses planted 
with hedges. The whole treatment process shows a 

high efficiency in purification of wastewater. Espe- 
cially under sprinkler “ge as a low rate proc- 
ess, tertiary standards for most pollutants are 
reached. The importance of wastewater irrigation 
on light sandy soils in Braunschweig is that farm- 
ing in that specific area has become economically 
feasible and that there is a very little pollution from 
wastewater discharge into the Oker River. Disad- 
vantages of the system are: increasing nitrate con- 
centrations in the groundwater of the irrigation 
area as a result of increased application rates out- 
side the growing season, and some problems with 
the emission rates of some heavy metals to the 


system. To reduce the application rates to the 
irrigation site in winter, the treatment capacity of 
the old sewage farm is being extended. A reduction 
of the load of nitrogen and heavy metals by instal- 
lation of a primary sedimentation tank and a com- 
partment type filter press for dewatering of sludge 
on the pre-treatment site is being considered. Gen- 
erally, because of the considerable construction 
and operation costs, in comparison with conven- 
tional treatment processes, land treatment will only 
have a chance of installation if wastewater purifi- 
cation as the first goal can be combined with a 
second goal, as for example, groundwater enrich- 
ment or 9 pene irrigation, and, especially if 
considerable application rates are possible. (Au- 
thors’ abstract) 

W88-03746 


NUMERICAL SIMULATION OF A SOIL FIL- 
TRATION TREATMENT BASED ON BAL- 
ANCE, 


Tokyo Univ. (Japan). Inst. of Industrial Science. 
M. Suzuki, H. Kawashima, and T. Kawanishi. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 391-396, 1986. 5 fig, 1 tab, 4 ref. 


Descriptors: *Land dis |, *Model studies, 
*Wastewater treatment, Wastewater disposal, Bio- 
logical oxygen demand, Filtration, Oxygen. 


A sophisticated 2-dimensional model to simulate 
o concentration distributions of BOD, oxygen 
and biomass in a soil filtration treatment system is 
presented. The model incorporates, in addition to 
infiltration of wastewater, oxygen diffusion in the 
soil and bacterial growth and respiration. The 
matrix potential concept was used to describe two 
dimensional infiltration from the source. The 
model showed that the distribution patterns of 
biomass in a soil are governed both by the rate of 
oxygen diffusion and by the wastewater infiltration 
rate. Applying the model to a trench type plant 
pees ordinary operat “| conditions, it became 
t that only he soil adjacent to the trench is 
for the treatment. A higher oxygen diffu- 
sion rate in a soil makes the biomass growth area 
smaller and a lower rate makes it larger. Under 
ordinary span | conditions, biomass will in- 
crease only near the trench. Soil that has a large 
oxygen diffusion rate constant would be good for a 
soil filtration treatment system. (Authors’ abstract) 
W88-03747 


EFFECTIVENESS OF WASTEWATER SLUDGE 
TREATMENT PROCESSES TO INACTIVATE 
PARASITES, 


Tulane Univ., New Orleans, LA. School of Public 
Health and Tropical Medicine. 

R. S. Reimers, D. B. McDonell, M. D. Little, D. 
D. Bowman, and A. J. Englande. 

Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 397-404, 1986. 23 ref. 


aaataieee *Parasites, ny dey *Dis- 


eases, Human diseases, Public Epidemiolo- 
gy, Sludge, Sludge disposal, Solid waste disposal. 


In the United States, Ascaris ies, Trichuris 
trichuria, Trichuris vulpis and Toxocara species 
are the most comonly found viable parasites in 
both treated and untreated municipal sludges. As 
expected, heat treatment, thermophilic digestion 
(aerobic and anaerobic) and thermophilic compost- 
ing were effective in parasite inactivation. With 
good —_ digestion (both aerobic and anaero- 
bic), the effectiveness of sludge lagoon storage and 
sludge drying beds to inactivate parasites and 
pathogens is greatly At present, two 
commercial sludge processes have shown potential 
to inactivate parasites. The pathogen requiring the 
most treatment for inactivation is Ascaris. The 
effectiveness of Ascaris inactivation fluctuates and 
depends on the degree of sludge stabilization along 
with further treatment such as lime stabilization, 
ammonification, sludge drying, etc. If a sludge 
treatment system is properly managed, Ascaris 
eggs can be effectively inactivated with little addi- 
tional cost. (Authors’ abstract) 

W88-03748 


WASTEWATER TREATMENT BY SOIL-COV- 
ERED CONTACT AERATION APPARATUS 
UNDER EXTREMELY LOW AIR TEMPERA- 
i Purification Research Society, Tokyo 
Gapan). : 
G. I. Matsumoto, E. Fujisawa, S. Kimura, R. Saito, 
and T. Takayama. 
Water Science and Technology WSTED4, Vol. 
18, No. 7/8, p 405-412, 1986. 2 fig, 3 tab, 10 ref. 


Descriptors: *Wastewater treatment, *Aeration, 
Soil aeration, ia, Air temperature, Soil tem- 
perature, Water temperature. 


Soil-covered wastewater treatment systems have 
progressively been used during this decade both in 
the rural and urban areas in Japan. In order to 
evaluate the influences of extremely low air tem- 
peratures on the covered soil and sewage tempera- 
tures, the pressure of contact aeration tank and the 
treatment of wastewater, we compared the effi- 
ciencies of three types of contact aeration appara- 
tus (sewage surface level, 30, 50, 70 cm from the 
soil surface; top shape of gravel layer, convex, flat; 
soil-sewage boundary, contact, separate) being 
packed with gravel as a contact medium and set in 
the temperature controlled test laboratory. At ex- 
tremely low air temperatures, the covered soils and 
ice columns on the surface soils are important as a 
heat insulator. Freezing depths of were in- 
versely correlated with sewage surface levels. The 
influences of soil on the of aer- 
ation tanks were negligibly and thus soil 

does not affect aeration systems. No sig- 
nificant changes in the sewage treatment functions 
among the three apparatuses were found. The soil 
covered wastewater treatment systems must be 
useful in cold districts. (Authors’ abstract) 
W88-03749 


POSSIBLE UTILIZATION OF WASTE 
SLUDGE AS AN ABSORBENT FOR REMOVAL 
OF ORGANIC VAPOR, 

National Taiwan Univ., Taipei. 

P. C. Chang, and J. H. You. 

Water Science and TEchnology WSTED4, Vol. 
18, No. 7/8, p 413-420, 1986. 9 fig, 2 tab, 3 ref. 


Descriptors: *Sludge, *Sludge utilization, *Organ- 
ic solvents, Sludge disposal, Sludge solids, Organic 
compounds. 


The waste sludge obtained from a municipal 
sewage treatment plant can be reclaimed as an 
adsorbent for the removal of organic vapors, i.e. 
toluene, methy-ethyl-ketone, and 112-trichloroeth- 
ylene, through use of a pyrolysis technique. To 
find the optimum manufacturing process, several 
tests were performed under various conditions in 
which the addition of a catalyst, temperature con- 
trol, and residence time in the furnace were consid- 
ered as the three major factors. Both the reclaimed 
adsorbent and commercially available activated 
carbon were evaluated to determine their adsorp- 
tion capacity at — poem ogg of 
organic vapors. maximum rption capacity 
(or surface area) of the reclaimed adsorbent was 
achieved by adding 5M ZnCl2 to the sludge and 
then heating at 550 C with nitrogen gas for 1 hr. 
The adsorption ity of MEK, TOL or TCE 
on the reclaimed adsorbent has a strong correlation 
with its co: specific surface area. The 
adsorption capacity of the reclaimed adsorbent was 
found to be approximately 60-70% of that of the 
commercially activated carbon when the influent 
concentration of MEK, TOL, or TCE introduced 
was higher than 3,000 ppm. The adsorption capac- 
ity of the reclaimed adsorbent for organic vapors 
decreased in the sequence MEK > TCE > TOL 
and was strictly dependent on the corresponding 
polarity of the compounds. (Authors’ abstract) 
W88-03750 


REFLECTIONS ON ANAEROBIC PROCESS 
BIOTECHNOLOGY AND ITS IMPACT ON 
WATER UTILISATION IN SOUTH AFRICA, 
National Inst. for Water Research, Pretoria (South 
Africa). 

D. F. Toerien, and J. P. Maree. 





Water S. A. WASADV, Vol. 13, No. 3, p 137-144, 
July 1987. 6 fig, 2 tab, 65 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
treatment, *Biological treatment, Salinization, Eu- 
joe oe Nutrients, Anions, Sulfates, Nitrates, 


Anaerobic processes that can be used for the pre- 
vention of salination, eutrophication, and organic 
pollution of water, are reviewed. Sulfate which 


is purpose 
W88-03767 


SUBSTRATE UTILISATION BY YEAST IN A 
SPENT SULPHITE LIQUOR PERMEATE, 
Orange Free State Univ., Bloemfontein (South 
Africa). Dept. of Microbiology. 

J. D. Streit, B. A. Prior, and S. G. Kilian. 

Water S. A. WASADYV, Vol. 13, No. 3, p 145-150, 
July 1987. 4 fig, 3 tab, 23 ref. 


Descriptors: *Yeasts, *Wastewater treatment, 
*Sulfites, *Effluents, *Pulp wastes, *Ultrafiltration, 
*Substrates, Sugars, Acetic acid, Costs, Growth. 


Spent sulfite Beopor ( (SSL) is a waste effluent of the 
pulp industry. The refractory nature and high 
chemical oxygen demand (COD) of the effluent 
Creates a serious pollution roblem that is difficult 
and expensive to dispose of satisfactorily. Ultrafil- 
tration of SSL (to recover chemicals), produced a 
permeate con a D-xylose i. 5 g/L) 
and acetic acid (10.1 g/L). Candida utilis 
effective a number of yeasts in the utiliza- 
tion of these and its growth resulted in a 
57% reduction of the COD. inhibition of C. 
utilis growth by sulfite and acetic acid was alleviat- 
ed by steam treatment and pH control of SSL. 
Yeast protein could be recovered from the SSL as 
a pon by-product and may reduce the costs of 
final treatment of SSL before discharge into the 
environment. (Author’s abstract) 
W88-03768 


PRELIMINARY OBSERVATIONS ON POLY- 
HYDROXYBUTYRATE METABOLISM IN THE 
ACTIVATED SLUDGE PROCESS, 

Johannesburg City Health Dept. Labs. (South 


). 
L. H. Lotter. 
Water S. A. WASADY, Vol. 13, No. 3, p 189-191, 
July 1987. 1 fig, 2 tab, 18 ref. 


Descriptors: ‘*Activated sludge process, 
*Wastewater treatment, ‘pituhadiniibenemde, 
Metabolism, Activated sludge, Sludge, Phosphorus 
removal, Nutrients, Anaerobic conditions, Sub- 
strates. 


The synthesis and degradation of polyhydroxybu- 
tyrate in various zones of three activated sludge 
plants was monitored. Good phosphorus removal 
to coincide with ic synthesis of 
yhydroxybutyrate. Sufficient substrate addition 
was essential for synthesis of polyhydroxybutyrate 
and subsequent phosphorus uptake. (Author’s ab- 


stract, 
W88-03775 


RESULTS FROM GREAT LAKES POTW OPTI- 
MIZATION PROJECT, 

Environmental Protection Agency, Chicago, IL. 
Environmental Services Div. 

D. H. Stoltenberg, and P. J. Horvatin. 

Journal of Environmental Engineering JOEDDU 
(ASCE), Vol. 113, No. 4, p 736-751, August 1987. 
8 fig, 9 tab. EPA Contract 68-01-6495. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Descriptors: *Wastewater treatment, *Wastewater 
treatment facilities, *Optimization, *Great Lakes 
region, Operations, Evaluation, Costs, Construc- 
tion. 


In 1982, a United States Environmental Protection 


IONCIRCULAR SEWER DESIGN, 
Roorkee Univ, (India). Dept. of Civil Engineering. 
ia bibliographic entry see Field 8B. 


TRANSIENT RESPONSES INCORPORATING 
PRODUCTS FORMATION, 
a Univ., Milwaukee. Dept. of Civil Engi- 


JOEDDU 
ao, August 1987. 


ntal 
(ASCE), Vol. 113, No. 4, p 
8 ref, . EPA Competitive 


1 2 tab, 
cates 


Descriptors: *Wastewater treatment, *Bio 

treatment, *Model studies, *Metabolism, achat 

ed sludge, Equations, Biomass, Substrates, Micro- 
biology, Effluents. 


Applying the concept that microbes utilize the 
org: substances in the influent, generate meta- 
ucts, and reutilize these products in a 
activated sludge system, a double substrate 


primary substrate, and metabolic prod 
effluent under step input loadings. (Author’s ab- 


stract) 
W88-03802 


METHANE PRODUCTION USING A BIO-RE- 
ACTOR PACKED WITH PUMICE STONE ON 


AN EVAPORATOR CONDENSATE OF KRAFT 


PULP MILL, 
big Inst. of Tech. (Japan). 
Ls T. Horiyama, M. Tasaki, and Y. 


‘animoto. 
Journal of Fermentation Technol JFTED8, 
Vol. ~— 6, p 523-532, December 1986. 10 fig, 4 
tab, 9 ref. 


Descriptors: *Wastewater treatment, *Pulp wastes, 
*Anaerobic *Methane production, 
*Kraft mills, *Biological wastewater treatment, In- 
dustrial wastes, Bioreactors. 


When an evaporator condensate stream from a 
kraft mill was treated by anaerobic methane fer- 
mentation, the stream could not ferment continu- 
ously. Therefore, after the raw evaporator conden- 
sate was treated by various procedures, the treated 
samples were tested in a batch fermentation 


system. There seemed to be an inhibitor, an oily 
material, and the evaporator condensate could be 
fermentated easily, after removal of the oily mate- 
rial, in a bioreactor packed with pumice stone. In 
continuous ion, the minimum hydraulic re- 
tention time was 0.64 days, the maximum volumet- 
ric biological oxygen demand removal rate was 
cu m/day, and the maximum gas produc- 

tion rate for the theoretical volume was 97%. The 
of a bioreactor using pumice stone was 

studied. The pumice stone has a large number of 
connected pores. The major pore sizes are 20-100 
micrometers. The cell density of the pumice stone 
used in the bioreactor was 18-19 ou. (Author’s 


abstract) 
W88-03810 


as OF WASTEWATER STRENGTH ON 
THE PERFORMANCE OF AN ANAEROBIC 
FILTER, 
Osaka Univ. (Japan). Dept. of Environmental En- 
S. Hashimoto, M. Fujita, J. Qu, J. Zhang, and A 
. , M. Fu i 3 ’ 
Yamazaki. 9 


Journal of Fermentation T: JFTED8, 

Vol. 64, No. 6, p 545-551, Rowers wm 986. 10 fig, 2 

tab, 6 ref. 

Descriptors: *Wastewater treatment, *Pretreat- 

ment of wastewaters, *Anaerobic di *Or- 
me t Biological fil oan 

wastewater treatment, ters, 

ed solids, Retention time. 


The effects of wastewater strength on the perform- 
pee chew hay tps gel tg ga 
bench-scale filter unit using both hi; penned 
strength synthetic wastewaters. 
carbon removal and ‘0.00 mg/ production > high 
m, 


g/L of organic 


ed solids were than those with low strength 
wastewater. The major factor which affected 
Se ee eee ee 

| caused a shorter sludge or 
biomass retention time in low strength wastewater 
and subsequently, in the lower organic removal 
efficiencies and production rates in contrast 
with high strength wastewater. (Author’s abstract) 
W88-03811 


IMPROVEMENT OF SETTLING CHARACTER- 
ISTICS OF ACTIVATED SLUDGE BY ADDI- 
TION OF A FLOCK-FORMING BACTERIUM, 
= Ltd., Ibaraki (Japan). Advanced Research 


N. N. Shimizu, and Y. Odawara. 

Journal of Fermentation Technology JFTED8, 
Vol. 64, 95 6, p 571-576, December 1986. 5 fig, 4 
tab, 10 ref. 


Descriptors: *Bacteria, *Activated sludge process, 
*Wastewater treatment, *Biologi wastewater 
treatment, *Wastewater, Flocculation, Biological 
pe demand, Flood-processing wastes, Sludge 


A floc-forming bacterium, strain no. 5, which 
made very large and easily precipitated flocs, was 
added as seed sludge in a bench-scale aeration tank. 
About one week was required for production of 
activated sludge which could treat high biological 
oxygen demand wastewater at high biological 
oxygen demand loading while maintaining very 
good settling characteristics. The strain no. 5 was 
present at 3% of the activated sludge. The as 
characteristics of the activated sludge were muc 
improved when the strain no. 5 culture was added 
to either a bench-scale aeration tank or a large- 
scale deep aeration tank treating bean paste 
wastewater. (Ray-PTT) 

W88-03812 


ADSORPTION OF POLLUTANTS ON TO AC- 
TIVATED CARBON IN FIXED BEDS, 
Queen’s Univ., Belfast (Northern Ireland). Dept. of 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


i ‘echnology and Biotechnol- 
ogy JCTBDC, Vol. 37, No. 2, p 81-89, 1987. 9 fig, 
3 tab, 8 ref. 


Descriptors: *Adso *Activated carbon 
*Fixed beds, *Phenols, *Wastewater treatment, 
*Adsorption model, Model studies, Mathematical 
models, Chlorinated hydrocarbons, Mercury. 


The adsorption of certain pollutants, namely 
phenol, p-chlorophenol, sodium dodecylsulfate and 
mercuric ions, on to activated carbon has been 
studied using fixed bed systems. There are three 
main methods of contacting in solid/liquid adsorp- 
tion systems, namely batch, fixed bed and fluidized 
bed systems. In fixed bed adsorption the adsorption 
rate is determined on the basis of adsorption equi- 
librium (unfavorable, linear, favorable or cc 

ly irreversible) and the controlling mechanism (ex- 
ternal film mass transport, internal pore diffusion, 
internal solid phase diffusion or diffu- 
sion). One or more of these transport mechanisms 
may be rate controlling depending on the solute- 
adsorbent system. For an adsorbent such as acti- 
eek cuban Sieh Se eee ee 








an effective pore diffusion 
mined for each sorbate-carbon system. (Author’s 


abstract) 
W88-03813 
COMPLEX SEWERAGE JOB MOVING, 


For primary bibliographic entry see Field 5G. 
W88-03814 


TREATED SEWAGE FINDS FRUITFUL USE, 
For primary bibliographic entry see Field 3C. 
W88-03815 


ANALYSIS OF antag SBR OPERATION 


R. L. Irvine, D. V. "Ss. Murthy, M. L. Arora, J. L. 
and J. A. Heidman. 

Journal Water Pollution “Contro l Federation 

JWPFAS, Vol. 59, No. 3, p 132-138, March 1987. 3 

fig, 6 tab, 8 ref. EPA contract No. 68-03-1821. 


Descriptors: *Sequential batch reactor, 
*Wastewater treatment, *Activated sludge process, 
*Biological wastewater treatment, *Intermittent 
cycle extended aeration system, Effluent ity, 
Grundy Center, Iowa, Design flow, uents, 
Sludge, Design criteria, Phosphorus removal, Ni- 
trogen removal, Denitrification. 


The wastewater treatment plant at Grundy center, 
Iowa was designed to operate as a periodic process 
than as a conventional continuous flow acti- 
es a eee a eee 
ation of Sequential Batch Reactor (SBR at 
Culver, ye Because of the lack of many features 
necessary to operate in SBR mode the Grundy 
plant could not be operated in the true SBR fash- 
ion. As a result the effluent quality suffered occa- 
pe Sen. be plant modifications enabled 
as a true SBR. During June - 
198 operating procedures were devel- 
producing high quality effluent. The in- 
fluent flow rates throughout the development 
period (June - August 1985) averaged 80% of the 
design flow rates and the average detention time 
achieved was 75% greater than obtained for the 
full-scale SBR in Culver. The study concluded 
that: The system, modified to te as an SBR, 
can also be used in ICEAS (intermittent cycle 
Gast aaeiccainn amie if necessary. Ade- 
organism settling c’ can be de- 
p> wat for the SBR. Aeration time can be re- 
duced by 20%. The method and time of ener, 
input in terms of aeration is very important ney 4 
— performance. Amount of sludge produced 
also dependent on how and when energy is 


supplied to the system. Design criteria for periodic 
and different — strategies used were not 
ideal for either denitrification or biological phos- 
phorous removal; approximately 80% of the inor- 
ganic nitrogen and 50% of the hosphorous were 
removed in the system. (Ray-PTT) 

W88-03829 


EFFECTS OF TEMPERATURE, TIME, AND 
BIOMASS ON WET AIR REGENERATION OF 


CARBON, 

CH2M/Hill, Denver, CO. 

J. Ding, V. L. Snoeyink, R..A. Larson, M. A. 
Recktenwalt, and C. A. Wedeking. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 3, p 139-144, March 1987. 8 
Be, 2 tab, 14 ref. EPA grants CR 806819 and CR 
8 d 


Descriptors: *Activated carbon, *activated sludge 
process, *Biological wastewater treatment, 
*Wastewater treatment, *Tem effects, 
*Biomass, *Retention time, Adsorbents, Regenera- 
tion. 


The effects of regeneration time, temperature, and 
the presence of biomass on the adsorption proper- 
ties of regenerated powdered activated carbon 
(PAC), and on PAC Fa Sar regeneration were 
studied. Virgin PAC and PAC loaded with a single 
adsorbate were regenerated in the presence and 
absence of biomass at different temperatures and 
regeneration times. The results show that as the 


temperature 

pr gored of regenerated PAC decreases. The effect 
of temperature is influenced by biomass and ad- 
sorbed compounds. Organic matters adsorbed on 
PAC necessitated the use of higher operation pres- 
pee to Mates yo oxygen for the oxidation of organic 
adsorbed on PAC. However, the pres- 
Tice OF Uacient oveuseesite, danas, the ad- 
verse effects of high temperature on PAC. Longer 
retention time also lowers the adsorption capacity 
of regenerated PAC. The loss of PAC mass and its 
adsorption capacity are due to the surface oxida- 
tion of PAC. Hence, control of regeneration tem- 
Leto fr time is necessary for proper oper- 

iy- 

W88-03830 


STATISTICAL ANALYSIS OF INDUSTRIAL 
WASTEWATER MONITORING DATA, 
Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

log ~ bibliographic entry see Field 7A. 


ENHANCEMENT OF ANAEROBIC TREAT- 
MENT EFFICIENCY THROUGH PROCESS 
MODIFICATION, 

Georgia Inst. of Tech., Atlanta. School of Civil 


g- 

. R. Harper, and F. G. Pohland. 
Journal Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 3, p 152-161, March 1987. 
11 fig, 4 tab, 28 ref. 
Descriptors: *Anaerobic digestion, *Wastewater 
*Process optimization, Fg a gas, *Reactor 
design, *Methane bacteria, ture effects, 
Hydrogen ion pretrourae Sy retention, Fil- 
ters. 


A recent surve showed that in North America 
anaerobic treatment faces resistance to full-scale 
implementation, especially to newly developed an- 
aerobic filters and sludge bed reactors. While this 
trend may be partially caused by increased filter 
media costs and a need for recycle or granular 
sludge storage, this may also be because anaerobic 
treatment is considered an unstable process. Nu- 
pe tmp sacha mete ag a gto a ad 
anaerobic process instability. These are: tempera- 
ture and pH control, increased solids retention, 
elimination of known inhibitors, and the addition 
of nutrients. Recently, hydrogen has been recog- 
nized as an important process intermediate and 
several strategies for hydrogen control are under 
study. From studies comparing several 


pe pana wiper pond nay me An rm rr 
of gaseous products cularly hydrogen), it 
is concluded that differences in reactor configura- 
tion can produce differences in the hydrogen envi- 
ronment and the associated microbial characteris- 
that these differences can be translated 
into po cine Bears in process efficiency and stabili- 
ty. Efficient removal of hydrogen either by } md 
reactor configuration and operation or by 
of a downflow filter where hydrogen produced at 
the top is prevented from influencing reaction, 
will promote stability and enhance efficiency of 
the process (Ray-PTT) 
W88-03832 


PLACE OF NONPOTABLE REUSE IN WATER 
MANAGEMENT, 

California Dept. of Health Services, Berkeley. 

For primary bibliographic entry see Field 3C. 
W88-03850 


preps AND STUDY PROGRAM OF 
AN INTERREGIONAL WASTEWATER RECLA- 

MATION SYSTEM FOR AGRICULTURE, 

Technion - Israel Inst. of Tech., Haifa. 

For primary bibliographic entry see Field 3C. 

W88-03851 


FOAMING IN ANAEROBIC DIGESTERS - A 

gal AND LABORATORY INVESTIGA- 
. 

California Univ., Berkeley. 

A. Niekerk, J. Kawshigahi, D. Reichlin, A. 

Malea, and D. Jenkins. 

Journal Water Pollution Contro ——— 

JWPFAS, Vol. 59, No. 5, p pert May 1987. 4 

fig, 2 tab, 5 ref. 


Descriptors: *Anaerobic digestion, *Wastewater 
treatment, ‘*Biological wastewater treatment, 
*Foaming, *Activated sludge process, Filamentous 
microorganisms, Nocardia. 


The literature on anaerobic digester foaming was 
Sige Cuban, Tie wom of 9 apie loam- 
ing in California. The results of an e “eo 
stedy showed that anaerobic 

associated with waste activated ige in feed. that 
contained the filamentious sicbonrtaion Nocar- 
dia. Anaerobic digester Soom intenalty 18 0.fene- 
tion of digester mixing methods. Mixing methods 
which introduce fine, gas bubbles into the digester 
enhance foaming. (Ray-PTT) 

W88-03852 


PILOT TESTING FOR COMBINED TREAT- 
MENT OF LEACHATE FROM A DOMESTIC 
WASTE LANDFILL SITE, 

Dayton and Light Ltd., West Vancouver (British 
Columbia). 

H. G. Kelly. 

Journal Water Pollution Control Federation 
JWPFS, Vol. 59, No. 5, p 254-261, May 1987. 1 fig, 
5 tab, 15 ref. 


Descriptors: *Water pollution treatment, *Water 
llution prevention, *Leachate, *Sanitary land- 

fills, * *Combined treatment, *Activated 5 Pot 

Dissolved oxygen, Ammonia, Heavy metals, 

plants, Biological oxygen demand, 

oxygen demand. 


Toxic springs that discharged to a fish-bearing 
stream were earmarked for collection and treat- 
ment by the District of Chilliwack, British Colum- 
bia, Canada. Preference was to combine the leach- 
ate for treatment in the District’s activated sludge 
plant. To ensure the treatment so would re- 
spond satisfactorily, a pilot test facility was con- 
structed to compare combined treatment against a 
control, and four different test conditions were 
evaluated to determine: pepe A in reducing 
biological oxygen demand and chemical oxygen 
demand; effects of ammonia from leachate on plant 

tions; effects of sludge production; and 
c es in vy metal concentrations in the 
mixed liquor. Findings showed combined treat- 
ment is possible but dissolved oxygen uptake rates, 





sludge production and heavy metals showed signif- 
icant increases in the leachate test train compared 
to control train. White precipitates were also ob- 
served to coat the test train aeration tanks at study 
completion. (Ray-PTT) 

'W88-03853 


COMPETITIVE GROWTH OF ZOOGLOEA 


FOR LOW F:M BULKING, 
Bruinette Kruger Stoffbert, Inc., Pretoria (South 
Africa). 


A. M. Van Niekerk, D. Jenkins, and M. G. 
Richard. 


Journal Water Pollution Control Federation 
IWPFS5, Vol. 59, No. 5, p 262-273, May 1987. 21 
fig, 30 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Bulking sludge, *Bacteria, *Bio- 

logical wastewater treatment, ren Br 
growth, Filaments, Aerobic selectors, Substrates. 


Experimental results are presented to explain why 
filamentous organisms such as Type 021N are se- 
lected in completely-mixed low food: microorga- 
nism systems and the mechanism by which selec- 


eee ae eee eae 
:M). The experiments include both activat- 
od: sedge studs tod pure collate wok Gn 2 


(F:M=0.2 to 0.3 gm im COD/¢ MLVSS.4) aerobic 
selector and reactor (SBR) acti- 


designed on the basis of experiments using 

draw However, using batch pilot plant 
activated sludge experiments for the design of acti- 
vated sludge il gt that will ahve well-mixed 
aeration basins ive highly optimistic estimate 
of both the sludge cttling and the or; matter 
removal rate characteristics. (Ray- 

W88-03854 


RECYCLING TO REDUCE SEDIMENT DIS- 
CHARGE IN PLACER MINING OPERATIONS, 
Alaska Univ., Anchorage. 

R. A. Johnson, J. H. Chapman, and R. M. 
Lipchak. 


Journal Water Pollution Control Federation 
JWPFS, Vol. 59, No. 5, p 274-283, May 1987. 12 
fig, 3 tab, 27 ref. USGS Grant No. 14-08-0001G- 
1002. 


t « : 
tleable solids, Suspended solids, Turbidity Alaska, 
Sediment load, Recycling. 


Without effective treatment to remove particulate 
matter from process waters, gold placer mining 
operations can cause discharge of unacceptable 
high sediment loads to receiving waters. A 2-gal/ 
min test loop was used to study the potential of 
senzeres technology to reduce the discharge of 
particulates simulating an actual recycle operation. 
Two different were tested using 
paydirt with clay content varying from 2 to 6% 
with up to 12 recycles. In all cases, > 90% of the 
total. suspended solids in the feed was removed 
during each recycle, and the levels of total sus- 
pended solids remaining stabilized after several 
recycles. However, the recycled water had turbidi- 
ty levels ranging from several hundred to several 
thousand NTUs. Hence, additional treatment 
would normally be required before discharge to 
Alaskan waters. The configuration using two sedi- 
mentation basins at a low flow rate had effluent 
total suspended solids an order of magnitude less 
than the configuration with just one basin. (Au- 
thor’s abstract) 
W88-03855 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


REGIONAL ae nee cee STUDY 
SO) WET WEATHER PROB- 


‘ol Federation 
ie Vol. 59, No. 5, p 289-293, May 1987. 10 


: *Lateral sewers, *Infiltration, *San 
Francisco, *Storm water, *Sewer infiltration, 
*Storm sewers, Rainfall i 


~ 5-year, $16.5 million cooperative regional East 
Infiltration/Inflow 


problems developed. Only 10% of peak wet 
weather flow is inflow and 90% is rainfall derived 
infiltration. Lateral sewers are a major cause of the 
problem and carry > 60% of peak flows. The 
recommended 20- 


community correction pro- 
gram will: 47% of the coli ahie 

eye at a cost of $190 million; construct 134 km 

relief sewers at a cost of $125 million; and 

cehabiltate all defective Iaterals within the, sub- 

areas for rehabilitation at a cost of $110 

million. At the same time, the district will 

$145 million on its regional wet weather faciliti 

to accommodate peak flows an beneficial 
uses in San Francisco Bay. (Ray- 

W88-03857 


CHARACTERIZATION, RENOVATION, AND 
UTILIZATION OF WATER FROM SLURRY 
TRANSPORT 


SYSTEMS, 
eae Univ.-Columbia. Dept. of Chemistry. 


Payee aw National Technical Information 
Service, Springfield, VA 22161, as PB87-183216/ 


Resources Cen 

Technical Completion Report, Columbia. Septem- 
ber 30, 1982. 19 p, 6 fig, 3 tab, 10 ref. Contract No. 
14-34-001-1241. Project No. OWRT B-148-MO. 


treatment, *Water reuse, 


materials to a coal slurry wae Gellinns 
tion of organics. (Cassar-PTT) 
'W88-03934 


STABILISATION, DISINFECTION AND 
ODOUR CONTROL IN SEWAGE SLUDGE 
TREATMENT: AN ANNOTATED BIBLIOGRA- 
PHY COVERING THE PERIOD 1950-1983, 
by ye Research Centre, Stevenage (England). 


. Connor. 
Ellis Horwood Ltd., Chichester, England. 1984. 
292 p. 


nes, ar *Bibliographies, *Sludge a 

*Disinfection, *Wastewater treatment, 

trol, Anaerobic digestion, Digestion, Acobis ti 

sein, Lime, Competing, Inada, Acivae 
Viruses, Bacteria, Parasites, 

Fone CY) saioioe Land disposal, Hydrogen sul- 

iter tholgotepen Sehd wae 


A bibliography of 870 papers on sewage sludge 
treatment is divided into three major sections: sta- 
bilization (719 papers), disinfection, and odor con- 


trol. Subjects covered under stabilization are an- 
aerobic digestion, aerobic digestion, lime stabiliza- 
tion, and — — bulking agents, with 
bulkin, municipal refuse, and with 
worms). infection Agree oe include irradia- 
tion, pasteurization, and chemical treatment. The 
fates of pathogens such as bacteria, viruses, and 
parasites during sludge treatment are explored. 
Among the substances used for control of hydro- 
gen sulfide and other sludge odors are ozone, 


to the annotations, which are arranged alphabeti- 
cally by author within each section. (Cassar-PTT) 
W88-03950 


MODELLING IN THE TECHNOLOGY OF 
WASTEWATER TREATMENT, 

Hungarian Post-graduate Training Inst., Budapest. 
I. Horvath. 

Pergamon Press, Oxford, England. 1984. 202 p. 


: “Wastewater treatment, *Model stud- 


i fection, logical 
br mean Trickling filters, Aeration, Activated 
ge process, Contact filters, Sludge digestion, 
Minne. Flow, ba aie oe g, Economic as- 
pects, Kinetics, Mass 


with a fair degree of approximation by taking the 
main variables and parameters into ac- 
count. of model studies alone can be misin- 
terpreted. For example, in scaling up activated 
sludge systems it is essential to ensure identical 
times, loads/unit volume, concentrations, tempera- 
tures, and reactivity conditions in the different 
scales. (Cassar-PTT) 

W88-03951 


DICTIONARY OF WASTE AND WATER 
TREATMENT. 


National Coal Board, London (England). 
J. S. Scott, and P. G. Smith. 
Butterworths, London. 1981. 359 p. 


Descriptors: *Wastewater treatment, *Water treat- 
ment, *Dictionaries, Waste , Sewer sys- 
tems, Water supply, Water po lution prevention. 


A comprehensive dictionary contains 6000 terms 
used in water treatment and supply, sewerage, 
—— treatment and disposal, solid waste 

and reclamation, pollution Lea and toxic 
and hazardous waste disposal. Terms used in the 
United Kingdom and United States are included. 
Process design data and illustrations are presented 
where pve ot (Cassar-PTT) 
W88-03982 


DEVELOPMENT OF DESIGN 
ATIONAL CRITERIA FOR 
TREATMENT, 

AWARE, Inc., Nashville, TN. 
C. E. Adams, D. L. Ford, and W. W. Eckenfelder. 
Enviro Press, Inc., Nashville, TN. 1981. 493 p. 


AND OPER- 
WASTEWATER 


Descriptors: *Wastewater treatment, *Design cri- 
teria,  *Biological wastewater treatment, 
Wastewater analysis, Sampling, Coagulation, 
Chemical precipitation, Sedimentation, Flotation, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Mixing, Lona gr anaes, Aeration, Activated 

sludge process, Aerated lagoons, Trickling filters, 
Stabilization ponds, Anaerobic digestion, Filtra- 
tion, Activated carbon, Adsorption, Oxidation, 
Ozonation, Sludge thickening, Digestion, Centrifu- 
gation, Ion exchange, Chlorination. 


Test procedures required for formulation and opti- 
— of Lenape plant ryt or for optimiz- 
operation of an existing ity are present- 

. The transition from small-scale to full-scale is 


experimental data to full-scale design 
sin emphasized. Topics included in this 
book, written rey design engineers, treatment plant 
chede the laboratory personnel, and students, in- 
jude the following: wastewater characterization, 
hniques, for wastes toxic to 
the system, pH adjustment within the process and 


a fa fhe. 


ADVANCED BIOLOGICAL TREATMENT OF 
MUNICIPAL WASTEWATER THROUGH 
AQUACULTURE, 

Oklahoma State Dept. of Health, Oklahoma City. 
D. H. Hall, and J. E. Shelton. 

Available from the National Technical Information 
Service, S VA 22161, as PB83-159319. 
Price codes: AOS in ed ‘AOI in microfiche. 
EPA-600/2-83-007, many 983. ~P 3 fig, 7 tab, 
9 ref, 5 append. Contract R-803 


Descriptors: *Wastewater treatment, *Aquacul- 
ture, Biological treatment, Fish, Fathead minnows, 
Stabilization ponds, S i 


t, 
Secondary wastewater treatment, Wastewater la- 
goons. 


Two four-celled raceways constructed in series 
adjacent to BD png wastewater stabilization 
ae were as aquaculture facilities for ad- 
vanced treatment of municipal wastewater. One 
raceway functioned as the experimental system, 
while other served as control. The | The two ex 
mental phases were as follows: condition-1, whi h 
used a source of wastewater from the rimary 
wastewater stabilization pond, and ition-2, 
which used a source of wastewater from the pri- 
mary clarifier of an activated sludge treatment 
plant. ‘The racewa were stocked with a native 
fish, minnow, at two stocking 
densities, one for each experimental phase. In con- 
ee ee es See 
tions in suspended solids but no distinguishable 
reductions in BOD or nutrients. In the condition-2 
experiment no impact on wastewater quality was 
observed. High mortality of fish was observed in 
this system, which had limited dissolved oxygen. It 
was concluded that aquaculture with these fish is 
practical os am adjanct to the wastewater stabilize 
tion pond but is not suitable as a secondary treat- 
ment method. (Cassar-PTT) 
'W88-03988 


ORTHOPHOSPHATE REMOVAL FROM A 
SYNTHETIC WASTEWATER USING LIME, 
ALUM, AND FERRIC CHLORIDE, 
— Dept. of Environmental Management, 
on 
L. Sisk, L. Beneficld, and B. Reed. 
Science and Technology SSTEDS, 


Vol. 22, No. 5, p 1471-1501, May 1987. 15 fig, 5 
tab, 12 ref. 


rs: *Wastewater treatment, *Phosphate 
removal, * *Orthopbosphates, *Lime, ‘*Alum, 
*Ferric chloride, Chemical precipitation, oye 
gen ion concentration, Mathematical studies, R: 
gression analysis. 


orthophosphate |r removal 

When alum was pee ee the minim 
saiiead $0 total hate concentration en ob 
served was 0.21 for an Al:P molar ratio 


rthophosphate i 
lime, alum, and ferric chloride treatment. (Author’s 
abstract, 
W88-04001 


CHEMISTRY OF HEAVY METALS IN 
GESTED SEWAGE SLUDGE - I. COPPER (iD 
COMPLEXATION WITH SOLUBLE ORGANIC 


MATTER, 
Oxford Univ. (England). Dept. of Agricultural Sci- 


P. Fletcher, and P. H. T. Beckett 
Water Research WATRAG, Vol. 21, No. 10, p 
1153-1161, October 1987. 9 fig, 1 tab, 38 ref. 


Descriptors: *Heavy metals, *Chemical analysis, 
*Sludge, *Wastewater treatment, * » *Or- 
ganic matter, Chemical reactions, tion ex- 

Hydrogen ion concentration, Anions, 


-binding, in the soluble 
sewage sludge were deter- 
ion-selective electrodes. Results 


with protons is a princi- 
oe nes St binding and that the 
oe oe ae a cation exchange ca- 
pacity of 8.86 m-equiv/gm at pH 6.5. A pH-de- 
pendent exc’ constant, defined in terms of 
mole fractions of exchange components, describes 
the data in the pH range 2-8 and is independent of 
both pH and the extent of exchange in the range 
5.5-8. Supplementary data include acid/base titra- 
le measuremen 


sludge containing ea organic matter with 

copper and protons as competing ions predicts that 
eee a 
bound to the soluble organic matter. (See also 
W88-04018) (Author’s abstract) 
W88-04017 


CHEMISTRY OF HEAVY METALS IN DI- 
GESTED SEWAGE SLUDGE - II. HEAVY 
METAL COMPLEXATION WITH SOLUBLE 
ORGANIC MATTER, 
Oxford Univ. (England). Dept. of Agricultural Sci- 
ence. 
P. Fletcher, and P. H. T. Beckett. 

Water Research WATRAG, Vol. 21, No. 10, 
1163-1172, October 1987. 11 fig, 4 tab, 14 


Descriptors: *Heavy metals, *Chemical analysis, 
*Sludge, *Wastewater "SComple *Organic — 
*Chemical 


Magnesi Copper, Cobalt, Ni kel, Zinc, 
ickel Manga. 
nese, Lead, Iron, Ion exchange, Hydrogen ion 


Some characteristics of the ing of ally ions 
Ca(il), Mg(il, Cud), Coll, idl), 
Mn(II), Pb(II) and Fe(II) on the soluble <5 
matter in a digested sewage sludge ne 
showed thes isu. Gusbenps ith pomnantoa tele 

wi t ion exc’ with protons is a princi 
showed tation eachange with protons princ 
Pb can replace more protons from the soluble 
organic matter than can the other ions. It appeared 


pmere b sr ne ye A wrebeges Facer oe 


tinguishab! exchange sii 
Ff aoas wear ceounle'et Undine Eh of tae uene oes 
plus ms, whereas the second set could bind 
, Pb(II) and protons only. A numerical de- 
scription of their uptake characteristics, based on 
two sets of ion exc constants for each ele- 
ment, was able to predict the measured values of 
cation activity to within + or - 10% in the pH 
thermodynamic data 


significantly. 
Consequentl , the model was simplified to predict 
the fon up eosunes u abe rind of soluble organic matter 
SS ee 
a laudind art of eastglicd exqreniaestonien 
adsorption equations) rather than the complete set 
of equilibrium constants. (See also W 17) 
(Author’s abstract) 


RPTION 
HEAVY METALS ON ACTIVATED CARBON, 
National Univ. of Singapore. Dept. of Chemical 


% Cc. Tan, and W. K. Teo. 
ater Research WATRAG, Vol. 21, No. 10, p 
TeS1188, October 1987. 7 fig, 2 tab, 17 ref. 


bry sei *Activated carbon, *Water treatment, 
*Heavy metals, *Wastewater treat- 
ment, an tical analysis, nL ion con- 
poem oa Freundlich e tion, Pree rena = 
equal equa- 

tions, Mathematical studies. 


The adsorption of dissolved chromium and lead 
ions by powdered activated carbons significantly 
depends on the pH, initial adsorbate concentration 
and carbon dosage. Freundlich and ir 
equations were unable to describe ly the 
observed isotherms under the combi influence 
petisrtan ag elena wy. nngend som 
concentration. These equations were modified, and 

pontrsrmeen. Fo equations correlated well with the 

equilibrium data. The modified 


muir oe ewndiae gave Aen: ae mean ratio of calcu 
lated to experimen rptive capacity o! 

compared with 1.046 given. by the modified 
Freundlich equation for a total of 135 sets of 
equilibrium data obtained at different carbon dos- 
ages and initial adsorbate concentrations. (Author’s 


W88-04020 


FATE OF HEAVY METALS IN WASTEWATER 
STABILIZATION PONDS, 

Ben-Gurion Univ. of the Negev, Sde Boker 
pong Lab. for Environmental Applied Microbi- 
ology: 

D. Kaplan, A. Abeliovich, and S. Ben-Yaakov. 
Water Research WATRAG, Vol. 21, No. 10, p 
1189-1194, October 1987. 5 fig, 4 tab, 22 ref. 


Descriptors: *Heavy metals, *Fate of pollutauts, 
*Wastewater treatment, Fores 

Calcium, Lead, Anodic stripping voltam- 
metry, Chemical ysis, Solubilization, Municipal 
= Simulation analysis, Toxicity, Chlorel- 


The distribution of toxic heavy metals was studied 
throughout the process of treatment of domestic 
wastewater by stabilization The concentra- 
tions and distribution of free and bound zinc, cad- 
mium, lead and copper through the various stages 
of a treatment plant were analyzed by Anodic 
Stripping Voltammetry (ASV). Only a slight de- 
crease in the total metals concentration was ob- 
served during the various stages of the wastewater 
treatment plant. However, the distribution among 
dissolved (free Gree and chelated) and particulate frac- 
tions did change towards stabilization of most of 
the particulate fraction. Within the soluble fraction 
a significant decrease in the free cations occurred 





jungszentrum 
many, F.R.). Abt. Wassertec! 
* Gilbert. 


ater Research WATRAG, Vol. 21, No. 10, 
ine October 1987. 10 fig, 1 tab, 22 teh 


: *Water treatment, *Wastewater treat- 
*Chemical 


oxygen demand, “Organic carbon, Chemical reac 
tions, Aromatic compounds, Biological o: 
demand, Hydrogen ion concentration. got 


Ozone pretreatment studies of nonbi 


substituted aromatic were conducted 


products apa  ypted toon inde- 
pn me peal aed teas if the 

To reach nim arog ° 
oxidation products an average of 3 mg ozone/1 mg 
— aa is necessary. (Author’s abstract) 


IMPACT OF ROTIFER GRAZING ON POPU- 
LATION DYNAMICS OF GREEN MICROAL- 
GAE IN HIGH-RATE PO) 


1. Groenewe, and © J. Soeder. 
Water Research WA’ G, Vol. 21, No. 10, p 


concentration of 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


1293-1297, October 1987. 5 fig, 19 ref. 
" .—s {teatment, *Rotifers, 


Chemie-Ingenieur-Technik CITEAR, Vol Vol.59, No. 
8, p 653-654, 1987. 3g | tab, 8 ref. 


Descriptors: *Wastewater treatment, *Ozonation, 
*Azo dyes, Dyes, Industrial wastewater, Oxida- 
tion, Color removal. 


The effluent emitted by a textile plant contains 
waste fibers, washing and wetting agents, dispersed 


and dissolved dyestuffs, sizing residues and the 
like. A large part of the impurities in the water can 
be removed by conventional means, such as floccu- 


Chemie-Ingenieur-Technik CITEAH, Vol. 59, No. 
8, p 654-656, 1987. 3 fe 8 ref 


The two-resistance theory applies to the process of 
mass transfer of ozone from gas to water. In a 
a re Soe Se 
was represented in terms of mass transfer coeffi- 
cient based on overall driving force. The overall 
ozone reaction com; en ae 
chemical reaction. autodecomposition and 
chemical reaction of ozone in an alkaline p-tolui- 
dene azo dye solution can be described reasonably 
pe Es proposed hich vides fairly good 
is wi pro a ly 
t) ee 


description 

tor. ees On eeeees Cee cae 

tion conditions close to those (Lantz-PTT) 
W88-04054 


ACTIVATED SLUDGE CLARIFIERS: DESIGN 
REQUIREMENTS AND RESEARCH PRIOR- 
Se nearer Pasadena, CA. 
R. J. Tekippe, and J. H. Bender. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 10, p 865-870, October 
1987. 2 fig, 32 ref. 


Descriptors: *Activated sludge, *Clarifiers, 

*Design standards, U perry needs, *Wastewater 
treatment, Suspended solids, Clarification, Second- 
ary wastewater treatment, Sludge. 


A literature review of 320 references was conduct- 
od in an EPA-funded project to identify the needs 
for further research on activated sludge clarifier 
design and performance. The findings were sum- 
marized in a report and used as a basis of a 3-day 
research needs symposium. Some of the 14 re- 
search priorities generated by the symposium par- 
ticipants include: development of rating curves 
based on effluent TSS vs several key parameters, 
e.g., overflow rate, depth, solids loading; study of 
the frequency and occurrence of flows and 
ee eee foreign clarifi- 
peng eee, tae Po pe Soren Bore 
shear characteristics of clarifier inlet structures and 
their effect on flocculation. Sechameuicben top 
the conduct’ of such research. The latter includes 
protocol, roles of various organizations, and mini- 
mum sizes of facilities to require to secure mean- 
ingful data. (Author’s abstract 
W88-04068 


ASSESSMENT OF DESIGN TRADEOFFS 
WHEN USING INTRACHANNEL CLARIFI- 


Environmental Protection —- Cincinnati, 
OH. Water Engineering Research 
J. H. Bender. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Journal - Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 10, p 871-876, October 
1987. 9 fig, 12 ref. 

Descriptors: *Wastewater treatment, *Design 
Clarifiers, Intrachannel clarifiers, 
Sludge, Mixed liquors, Aeration, Costs, Clarifica- 
tion, Oxidation. 


Basic operation concepts for proprietary intrachan- 
nel clarifiers, the design considerations and benefits 
of systems without conventional secondary clarifi- 
ers are provided. Waste sludge concentrations, 
handling facilities sizes, circulating mixed liquor 
flow in oxidation ditches, aeration equipment and 
channel velocities, and the operation and mainte- 
nance considerations are included. The conclusion 
that oxidation ditch processes can be made more 
cost effective is supported. (Author’s abstract) 
W88-04069 


DEVELOPMENT OF A DYNAMIC AERATED 
LAGOON MODEL, 


Weyerhaeuser Research/Engineering, New Bern, 
NC 


R. W. Sackellares, W. A. Barkley, and R. D. Hill. 
Journal - Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 10, p, 877-883, October 
1987. 3 fig, 3 tab, 22 ref. 


Descriptors: *Wastewater treatment, *Aerated la- 
goons, *Computer programs, *Model studies, 
*DYLAMO, Stabilization ponds, Biological 
oxygen demand, Simulation analysis, Ammonia, 
Caen Dissolved oxygen, Suspended 
solids. 


DYLAMO, is an interactive computer program 
that is capable of simulating the steady state and 
dynamic behavior of completely or partially mixed 
aerated lagoons, including benthal zone interac- 
tions. The basis for the a Ae ability to simulate 
the internal and effluent concentrations of BOD, 
ammonia, orthophosphate, DO, and VSS is provid- 
ed. Since 1982 the model has been used successful- 
ly at two mills to evaluate various engineering 
options including: i ing aeration, baffling, 
equalizing influent loads, dredging, adding supple- 
mental nutrients, and changing the in-mill process 
to reduce BOD and hydraulic loadings. Because 
the model is capable of dynamic simulations, it is 
possible to simulate the impacts of chemical spills 
from spent liquors upon treatment system perform- 
ance. It is doubtful that these assessments would 
have been possible by previously available engi- 
neering methods. (Author’s abstract) 

W88-04070 


CONVERSION OF MUNICIPAL SLUDGE TO 
Ol, 


Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

K. M. Lee, P. Griffith, J. B. Farrell, and A. E. 
Eralp. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 10, p 884-889, October 
1987. 8 fig, 5 tab, 11 ref. 


Descriptors: *Municipal wastewater, *Sludge, 
*Oil, *Wastewater treatment, Chemical treatment, 
Waste recovery, Temperature, Energy. 


Thermal conversion of primary and mu- 
nicipal sludge to oil using water as a solvent in a 
batch mode was evaluated. An oil separation pro- 
cedure was developed. The oil obtained after ther- 
mal conversion was dark brown, solid at room 
temperature and liquid at above 50 C, with an 
average heat content of 9400 cal/g oil. Oil mass 
and energy yield increases were 73 and 67% in the 
primary sludge, and 515 and 485% in the second- 
ary sludge, respectively, all with 10.9% volatile 
solids content. Catalyst addition did not increase 
the oil mass and energy yields. Data showed that 
primary sludge produces more oil, energy, and less 
by-product than secondary sludge in the thermal 
conversion process. (Author’s abstract) 

W88-04071 


ORGANIC HALIDE AND ORGANIC CARBON 
DISTRIBUTION AND REMOVAL IN A PULP 
AND PAPER WASTEWATER LAGOON, 

Arizona Univ., Tucson. Dept. of Civil Engineer- 


cow. Bryant, G. L. Amy, and B. C. Alleman. 
Journal - Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 10, p 890-896, October 
1987.7 fig, 5 tab, 28 ref. 


Descriptors: *Organic 2 someoents. *Wastewater 
treatment, *Halides, *Organic carbon, *Pulp and 
paper industry, *Wastewater lagoons, Pulp wastes, 
Chorine, Chlorination. 


The molecular weight distributions of total organic 
halide oe organic carbon pe aad through- 
out an aera’ oon treating a and paper 
waste water, is described. The use of chlorine in 
the pulp bleaching process leads to the formation 
of chlorination byproducts from simple 
identifiable compounds to chloroli These 
compounds have been — to oy —_ and 
po roperties. juent lev ap- 
£0,000 micrograms/L were observed 
sampling program. An analysis of 
formance indicated approximate remov- 
als of one-third and one-fourth of the TOX and 
TOC, ow (Author’s abstract) 
W88-04072 


aan 


CAPACITY OF A SWAMP FOREST TO AS- 
SIMILA 


SUGAR STREAM, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

R. P. Gambrell, R. A. Khalid, and W. H. Patrick. 
Journal - Water Pollution Control F 
JWPFAS, Vol. 59, No. 10, p 897-904, October 
1987. 2 fig, 8 tab, 10 ref. 


Descriptors: ‘*Swamps, *Wetlands, *Forests, 
*Water pollution effects, *Organic carbon, *Indus- 
trial wastewater, *Wastewater treatment, Land dis- 
posal, Water quality. 


An investigation was carried out to determine the 
potential impact of a sugar refinery effluent on a 
receiving swamp and the nearby Blind River in 
southern Louisiana. The study included field inves- 
tigations to determine the rate and direction of 
water flow and organic carbon levels in the receiv- 
ing swamp, and laboratory studies to determine the 
rates of organic degradation in the swamp sedi- 
ment-water system. Laboratory column studies 
were conducted on the swamp sediments as were 
aerial photographic and dye tracer observations of 
the wastewater in the swamp. Based on the results, 
the climatic conditions, and the refinery discharge 
volume, it is suggested that 80 to 160 ha of swamp 
area is needed to completely degrade the organic 
carbon loading from the refinery if a 15- to 30-cm 
water depth is maintained for 8 days. (Author’s 


abstract) 
W88-04073 


CONTROL OF NOCARDIA SCUM IN ACTI- 
VATED SLUDGE BY PERIODIC ANOXIA, 
Pirnie (Malcolm), Inc., White Plains, NY. 

J. A. Gasser. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 10, p 914, October 1987. 


Descriptors: *Activated sludge, *Nocardia, *Mi- 
crobial degradation, *Wastewater treatment, Dis- 
solved oxygen, Aeration, Temperature, Anoxia. 


Control of scum was achieved by shutting off all of 
the aerators in each basin for predetermined peri- 
ods. This caused the DO to drop to an immeasur- 
able concentration within a minute or two and 
created a boar wre ly ie oop selector’ (a basin in 
which nitrate nitr as an elect 

acceptor, favoring oy wtine of floc-forming bac- 
teria over filamentous forms). The various process 
conditions which controlled scum are summarized 
as follows: (1) Shutting off all aerators from mid- 
night to 8:00 am each day when aeration basin 
temperature was approximately 21 C; (2) Shutting 
off all aerators from 4:00 am to 8:00 am each day 
when wastewater temperature was less than 20 C; 
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® Alternating aerobic and anoxic periods 
throughout every 24-hr 1 Ore during which anoxic 
conditions existed 12% of . This was effec- 
tive at wastewater temperatures up to 24 C; and (4) 
Main a DO concentration less than or equal 
to 0.8 from noon to 9:00 am each day was 
also moderately effective in controlling scum. 
(Lantz-PTT) 
W88-04076 


HEALTH SERVICES AND WATER AND SANI- 
TATION SERVICES IN THE NORTHWEST 
TERRITORIES: 


PRESENT 

SOME THOUGHTS FOR THE 

Izaak Walton Killam Hospital for Children, Hali- 
fax (Nova Scotia). 

For primary bibliographic entry see Field 5F. 
W88-04077 


BOSTON PROJECT TESTS METHODS AND 


Massachusetts Water Resources Authority, 
Boston. 

For primary bibliographic entry see Field SE. 
W88-04087 


TREATING WASTEWATER WITH HYA- 
CINTHS, 


Austin Water and Wastewater Utility, TX. 

J. Doersam. 

Biocycle BCYCDK, Vol. 28, No. 7, p 30-32, 
August, 1987. 


Descriptors: *Water _ hyacinth, 


ag «on 
wastewater treatment, *Sludge disposal, ‘oan, 


posting, *Wastewater facilities, ties, Suspended so 

jiochemical — demand, Aeration, Filtestion 
Nutrient removal, Nitrogen removal, Phosphorus 
removal, Waste management, Recycling. 


In 1985, the city of Austin, Texas began 
the Hornsb iy Bead iyacch Facity GBH, 
natural wastewater treatment system consisting 
three parallel hyacinth ponds enclosed by a a 
— to provide protection for year-round oper- 
luent to the HBHF is from the last of 
am oxidation ponds receiving waste-activated 
sludge and anaerobic di: supernatant. Influent 
to wo — Ler is Age cg through sub- 
mer; 6-inc! forated pipes 
head, 210 feet and 420 feet from the head, respec- 
tively. Ten percent of the surface area in each 
d is left free of hyacinth to provide aeration for 
Fish and other beneficial organisms that control 
mosquitoes and algae. Each pond outfall area is 
surrounded by a three-foot crushed rock barrier to 
prevent any hyacinth plants from being discharged 
into the Colorado River. An 11-foot cascade pro- 
vides aeration to maintain a 6 mg/l minimum dis- 
solved a residual at the discharge. The 
HBHF has been most effective in the removal of 
total suspended solids and nutrients (nitro and 
phosphorus), and to a lesser degree, biochemi 
oxygen demand. To maximize nutrient removal, an 
intensive, well-managed harvesting program is car- 
ried out. When ov ding is evident, plants at 
the edge of the ponds are removed by tines mount- 
ed on a backhoe. Removed material is solar dried 
then combined with sludge for compositng. The 
final compost product is stored and transferred as 
needed to other city ents to be used as soil 
amendments. The HB was constructed at a 
total cost of around $1.3 million. The main expense 
in operating the facility has been in plant harvest- 
ing. Three experiments that are currently under 
way at the facility include: mathematical modeling 
of the oxygen transfer — in pope t cron 
an innovative method of enhancing the ni tion 
process by recycling effluent into the plant leaves; 
and a rock/bamboo filter which may be used for 
further polishing of hyacinth pond effluent. 
(Geiger-PI T) 
W88-04088 





MONITORING TRANSPORT OF SELECTED 
PESTICIDES AND PHENOLS IN SOIL COL- 





UMNS BY HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

D. C. Bouchard. 

Journal of Environmental Science and Health (B) 
JPFCD2, Vol. 22, No. 4, p 391-402, 1987. 1 fig, 2 
tab, 15 ref. 

Descriptors: *Wastewater treatment, *Path of pol- 
lutants, *Fate of pollutants, *Pesticides, *Phenols, 
*Soil columns, Municipal wastewater, Chromatog- 
raphy, Solute transport, Detection limits, Or, 
compounds, Monitoring, Infiltration, 
Wastewater, Chemical analysis. 


Sandy soils in columns were used to study the 


pee = 

preciion In adton, modifications of the eave 
allow for the future resolution of other similar 
phenols and ici Recoveries of all analytes 
used were greater than 90%. The method detec: 

tion limits for all the analytes are less than or 

to 0.03 micrograms/milliliter (ug/ml) (s/n ey «- in 
wastewater and less than or equal to 0.1 ug/ml (s/n 
= 5) in soil. Only 2,4-dinitrophenol and 2,4-dich- 
lorophenol were reduced to nondetectable levels in 
the soil column effluent indicating that the pesti- 
cides and phenols present in municipal wastewater 
may not be adequatel ly treated in rapid infiltration 
systems. (Wood: 

W88-04117 


POTENTIAL OF ACID ACTIVATED CLAYS IN 
THE CLARIFICATION OF MENHADEN 
STICKWATER, 

Hostos Community Coll., Bronx, NY. Dept. of 
Natural Sciences. 

P. F. Castillo, R. M. Rao, and J. A. Liuzzo. 
Journal of Environmental Science and Health (B) 
= Vol. 22, No. 4, p 471-489, 1987. 9 tab, 12 


Descriptors: *Activated clays, *Wastewater treat- 
ment, *Clarification, *Food-processing wastes, 
*Menhaden, Fish, Industrial wastewater, Effluents, 
Fats, Proteins, Solids, Hydrogen ion concentra- 
tion, Coagulation, Stickwater, Clay. 


rocessing of menhaden by wet reduction for 
a profitable recovery of fish oil produces waste in 
the form of stickwater, which is the effluent ob- 
tained after the oil is separated by centrifugation 
oa en Se Soe Se ee 
pressing of the The feasibility of using acid 
activated clays to clarify menhaden sti 
fluent is determined. 


perature, E 
tion followed by clay treatment in 
the separation of solids in stickwater. Analysis of 
the stickwater showed that it contains 4.5% crude 
protein, 1.4% crude fat, 6.5% total solids, 1.13% 
ash, and 93.1% water. Precipitation of fat increases 
with increasing temperature, while the reverse is 
found for protein. A pH of 4.0 gives the maximum 
clarification at all temperatures used. The viscosity 
decreases at pH values above and below the origi- 
nal pH of the sample. Among the four different 
acid activated clays used (trade names Supact-150, 
Impact-150, Impact-12 and Impact-100RR), 
Impact-150 is the most effective in protein and fat 
precipitation, and the degree of separation of these 
components increases with the treatment of the 
stickwater with a t (aluminum sulfate) 
prior to treatment with acid activated clay. 
(Wood- 
W88-04119 


ACTIVATED SLUDGE TREATMENT OF 
WASTE WATER CONTAMINATED WITH 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


HEAVY METALS: ADVANTAGES OF THE USE 
OF SEPIOLITA INTO THE BIOLOGICAL 


Madrid Univ. (Spain). Dept. of Chemical Engi- 
neering. 

J. Tijero, M. J. Martin, and F. J. Mirada. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 22, No. 5, p 411-425, July 1987. 9 
fig, 1 tab, 25 ref. 


Descriptors: *Activated sludge process, 
*Wastewater treatment, *Heavy metals, *Sepiolita, 
Activated sludge, Copper, Chromium, Chemical 
oxygen demand, Effluents. 


The results obtained in an activated slud; on 
plant when 10 th thy Aa Cu(2+) or 10 
Cr(3+) Geer uaiees tt cciaenens 
eed at the same time as varying amounts of sepio- 
lita were introduced into the aeration tank of the 
biological unit are presented. The system behavior 
was monitored through the evolution COD remov- 
al efficiency and the metal concentration, both in 
the effluent and in the activated sludge. The 
ation conditions used were fixed for the the highest 
COD removal efficiency of the system without 
both metal and sepiolita; it was, therefore, operated 
with a mean-cell residence time between 7 and 13 
days. The results show that the sepiolita addition, 
even in small quantities, allowed the system effi- 
to be maintained or, in some cases, im- 


W88-04125 


EFFECT OF SURFACTANT CONCENTRATION 
ON THE FLOTATION OF HYDROCARBONS 
FROM THEIR EMULSIONS. II. REMOVAL OF 
HEXADEC! 


ANE, 
Gdansk Technical Univ. - gaa Inst. of Inorgan- 
ic Chemistry and Techno! 
K. B. Medrzycka, and W. wski. 
Science and ates SSTEDS, 
Vol. 22, No. 6, p 1637-1643, 1987. 5 fig, 8 ref. 


ment, *Flotation, Oil pollution, Chemical treat- 
ment, Sodium chloride. 


Flotation of hydrocarbons from 


drocarbon-air. Two of the parameters which influ- 
ence those energies are type and concentration of 
the surface-active compound present in the flota- 


the 
lets and their attachment to gas bubbles. This 
concentration was about 0.5 mol/cu dm, and 
in the flotation 


dlicishey: tap 
cially in batch process for which 100% pacar 
was found. (Lantz-PTT) 
W88-04173 


CASE 


Gannett, Fleming, Corddry and Carpenter, Inc., 
Harrisburg, PA. 


VOC REMOVAL FROM GROUNDWATER - A 
HISTORY, 


For primary bibliographic entry see Field 5G. 
W88-04175 


L.A’S WASTEWATER TREATMENT PLANT: 
VICTIM OR VILLAIN 

A. B. Nichols. 

Water Pollution Control Federation Journal 
+ a Vol. 59, No. 11, p 932-938, November 


, 


*Wastewater treatment facilities, 


On February 19, a an amended 
was filed in the 


consent decree 
US. District Court for the Central 
District of California that requires the city of Los 
cag ests 1B gk a ara ang Ae 
Water Act violations. The decree requi 

to spend not less than $3.3 million to investigate 
and remediate local urban runoff, which includes 
storm water discharges, into Santa Monica Bay. 
Additional requirements under the amended 
decree are that L.A. must terminate its ocean dis- 
charge of wastewater sludge from its Hyperion 
Wastewater Treatment Plant no later than Decem- 
ber 31, 1987 and convert the plant to full second- 
ary treatment by June 30, 1988. L.A. must also 
comply with ae interim ay treatment fac 
ng facili. 


t, 
ity package ever assessed 
len Weder Aact teal oanteigetinn 
More astounding, this was not the first time L.A. 
was cited for a control violations 
caused by discharges Hyperion. On June 19, 
1980 a partial consent decree was filed in the same 
oe Rael ney ate radeon: 
2,165,000 of city funds into an Environmental 
Trust Fund for ‘environmentally beneficial 
projects which have been proposed by the City 
and approved by the EPA.’ The 1980 decree gave 
the city until July 1, 1985 to discontinue its prac- 
tice te ig tape ape into the ocean. In pursuit 
= compliance, 


When the 


deadline, 
EPA put its foot down. An equitable solution to all 
concerned may have been the result, but the city 
paid a heavy price. It called EPA’s bluff and lost. 
And it was perhaps understandable why it thought 
it could win. Many cities delay expensive compli- 


ance decisions for political reasons, and the same is 
often true for the federal government. No enforce- 
ment p core sd oe EPA, wants to make the 
tough decision to instigate litigation against a po- 
litically erful metropolitan area. That’s the 
reason why few major cities seem to be targets of 
EPA litigation under the Clean Water Act. (Lan 


PTT) 
W88-04194 


IMPROVED DESIGN AND OPERATIONAL 
PRACTICES FOR MUNICIPAL SLUDGE IN- 
ee pee 

Environmental Protection Agency, Washington, 
DC. Office of Municipal Pollution Control. 

For primary bibliographic entry see Field SE. 
W88-04195 


SURFACE EFFLUENT LINE SO) 

Arkansas Univ., Fayetteville. Dept. of Agronomy. 
G. V. Wilson, H. D. Scott, and D. B. Marx. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 11, p 944-949, November 
1987. 6 fig, 1 tab, 28 ref. 


Descriptors: *Wastewater treatment, *Soil di 
fields, *Septic tanks, *Effluents, *Soil water, 
age, Anisotropy, Permeability coefficient, Kriging, 


SPATIAL HYDRAULIC RESPONSE OF A SUB- 
IURCE, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Soil water potential, Statistical studies, Mathemati- 
cal analysis. 


The hydraulic response of conventional, single-line 
source septic filter field, installed in a Captina silt 
loam (Typic Fragiudult), was investigated for 2 
years. Temporal and spatial distributions of soil 
ona tential were monitored. Spatial depend- 
of these data were analyzed and soil water 

Sette: potentials were kriged. The semi-vario- 
grams were anisotropic with nugget of zero and 
range of approximately 1.2 m for all days tested. 
The variance between two independent points (sili) 
increased as the soil water matric potential near the 
soil surface decreased. The sill was found to be an 
exponential function of the variation of matric 
potentials. Equipotential lines in the filter field 
were constructed and the perched undwater 
mound depth (zero equipotential line) varied 
during the year. This mound occurred in the Bx 
and Bt horizons. Between July and October, the 
et ati mound was within 2.5 m of the seep- 
age bed. Nonuniform effluent redistribution oc- 
curred in the soil profile where the groundwater 
mound was shallower: below the seepage bed 
middle and not below the inlet end. The cause was 
the irre; fragipan horizon boundary. (Author’s 


abstract 
W88-04196 


RAPID REMOVAL OF COLLOIDAL SUB- 
STRATE FROM DOMESTIC WASTEWA' 
Louisiana Tech Univ., Ruston. Dept. of Civil En- 


g Bunch, and D. M. Griffin. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 11, p 957-963, November 
1987. 7.fig, 3 tab, 17 ref. 


Descriptors: *Domestic wastes, *Wastewater treat- 
ment, *Colloids, Activated sludge, Flocculation, 
Chemical oxygen demand, Biological oxygen 
demand, Biological treatment. 


A major assumption in the design of the contact 
stabilization activated sludge process was studied: 
rapid removal of colloidal substrate by physical 
adsorption onto biological floc, followed by enzy- 
matic breakdown and biological utilization. Results 
show that an operationally defined colloidal frac- 
tion (between 0.03 and 1.5 micrometers), measured 
as chemical oxygen demand, is totally removed 
within 5 minutes at low food to microorganism 
ratios (0.05 to 0.3). The speed and degree of re- 
moval strongly suggests some type of physical 
process. However, no evidence of subsequent solu- 
bilization and utilization as substrate was observed. 
(Author’s abstract) 

W88-04198 


ANAEROBIC DEGRADATION OF CHLORIN- 
ATED SOLVENTS, 

Rutgers - The State Univ., Piscataway, NJ. Dept. 
of Chemical and Biochemical Engineering. 

C. Vargas, and R. C. Ahlert. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 11, p 964-968, November 
1987. 12 fig, 1 tab, 10 ref. 


Descriptors: *Anaerobic digestion, *Wastewater 
wenmant, *Chlorinated solvents, Microbial degra- 
dation, Dichloromethane, Dichloroethane, Trich- 
loroethane, Organic compounds, Biological treat- 
ment, Degradation. 


The in situ degradation of chlorinated solvents and 
the role of anaerobic microbial communities was 
studied. Half-kill doses were estimated. Dichloro- 
methane, dichloroethane, and _ trichloroethane 
yielded results of 0.5, 26, and 4 mg/L, respectively. 
Acclimation studies were carried out with the two- 
carbon compounds and ethanol. Dichloroethane 
appeared to be less toxic. All activity ceased but 
resumed after an extended lag. In separate aceto- 
genic and methanogenic culture experiments with 
trichloroethane total inhibition of the acetogenic 
organism activity was observed. Trichloroethane 
had no effect on the methanogenic community. 
Primary substrate utilization dropped to nil for all 

concentrations tested on acetogenic 


halocarbon 
cultures. Substrate utilization by the methanogenic 


cultures remained constant; 60 to 100% degrada- 
tion was observed in 35 days. (Author’s abstract) 
W88-04199 


PRECURSORS OF NON-VOLATILE CHLOR- 
INATION BY-PRODUCTS, 

Clean rs, Inc., Braintree, MA. 

S. Fam, and M. K. Stenstrom. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 11, p 969-978, November 
1987. 7 fig, 5 tab, 31 ref.’ Calif, Dept. of Water 
Resources Contract No. B-54863. 


Descripto: rs: *Wastewater treatment, *Chlorina- 
tion, * ection, *Byproducts, Halogens, Chem- 
ical justin Pollutant identification, Chemical 
properties. 


Chlorination of  tertiary-treated domestic 
wastewaters produces an abundance of non-vola- 
tile, gas chromatographable halogenated organics, 
in addition to the well known lomethanes. In 
an effort to reduce the occurrence of the unwanted 
nonvolatile chlorinated eas. precursors 
were studied using several fractionation and pre- 
treatment techniques. The techniques were devel- 
oped to differentiate potential precursor com- 
pounds on the basis of their molecular weight, 
polarity, and solubility. The major precursors 
molec weights less than 1000, were slightly 
soluble in organic solvents, were acidic, polar, and 
common to many wastewaters. The precursors are 
likely to be modified plant pigments due to second- 
ary treatment and other biological and ae 
alterations that the molecules a 
smaller polar compounds that are the least likely to 
be removed by treatment are the most reactive 
with chlorine for the examined subset of total 
—— halogens. (Lantz-PTT) 

W88-04200 


CONTROL OF ANAEROBIC DIGESTER 


FOAMING, 

East Bay Municipal Utility esas Oakland, CA. 
M. J. Tetreault, and D. M. Diem: 

Water Pollution Control Federation Journal 
aa Vol. 59, No. 11, p 987-988, November 
1987. 


Descriptors: *Anaerobic digestion, *Foaming, 
*Wastewater treatment, Biological treatment, Acti- 
vated sludge, Sludge solids, Digestion, Nocardia. 


The East Bay Municipal Utility District’s (Dis- 
trict), Oakland, CA, full-scale experience since an 
original laboratory investignice supports the find- 
ing that waste activated sludge containing Nocar- 

dia is a key factor related to digester f 
However, it seems that Nocardia is not the sole 
foaming cause in the anaerobic digesters at the 
District’s wastewater treatment plant. Recent ex- 
perience indicates that both Nocardia and digester 
solids concentrations contribute to foaming prob- 
lems. Key operating parameters identified at the 
District’s wastewater treatment plant to control 
foaming in anaerobic digesters are: a mean cell 
residence time (MCRT) less than 2 days; feed 
sludge solids less than 4%; and digester solids 
concentration of less than 2%. (Lantz- 

W88-04202 


HYDRAULIC PERFORMANCE OF PERCO- 
LATING BIOLOGICAL FILTERS AND CON- 
SIDERATION OF OXYGEN TRANSFER, 

J. Suschka. 

Water Research WATRAG, Vol. 21, No. 8, p 865- 
873, August 1987. 10 fig, 1 tab, 18 ref. 


Descriptors: *Biological treatment, *Wastewater 

treatment, *Biofilters, *Oxygen, Hydraulic load, 

— Hydraulic properties, Percolation, Bio- 
ims. 


A distinct difference exists between the experimen- 
tally measured and theoretically calculated values 
of residence time in percolating biological filters. 
From existing information it was shown that the 
measured values are usually at least three times 
higher than those calculated theoretically. Based 
on several premises, it was concluded that two 
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liquid layers should be One ‘free’ 
Suis dle Sota on: ee a ie bictin, oe 
second ‘captured’ flowing through the biofilm. 
From experimentally measured residence time, it 
was evident that the total liquid film depth would 
be in the region of 150-550 micrometers for a 
hydraulic load range of 0.02-5 cu m/ cohol 
Sean ces Se ee oe re 

ly when the captured liquid film thickness is in 
the region of 110-380 micrometers. The 
anoxic conditions in the captured liquid film are in 
contrast with the conditions close to 
oxygen saturation in the free liquid layer. 
Due to the large developed surface the outflowing 
liquid can be saturated with oxygen. The measured 
—_ concentration in filter effluent does not 

lect the aerobic conditions in the captured liquid 
film nor in the biofilm as such. (Author’s abstract) 
W88-04246 


Se OF MERCURY (i) BY COAL 
Visva-Bharati Univ., Santiniketan (India). Dept. of 
Chemistry 


A. K. Sen, and A. K. De. 
Water Research WATRAG, yar "oe No. 8, p 885- 
888, August 1987. 5 fig, 1 tab, 7 


Descriptors: *Adsorption, *Fly ash, *Wastewater 
treatment, *Mercury, Heavy metals, Solid wastes, 
Hydrogen ion concentration, Chemical treatment. 


Water pollution due to heavy metals such as mer- 
cury, is a serious global problem. Activated carbon 
filtration, preceded by treatment with lime or 
ferric chloride or alum is a known method for the 
removal of heavy metals, but the high cost of 
activated carbon limits its large scale use for the 
abatement of heavy metal pollution i i 
countries. Coal fly ash 

thermal power plants, is one of the cheapest and 
most unconventional adsorbents. Zinc and organic 
acids have been removed from aqueous solutions 
using coal fly ash. Coal fly ash has a good adsorp- 
tion ity for mercury (II). Adsorption of mer- 
cury (II) on coal fly ash conforms to Freundlich’s 
adsorption model. Several such as time 
of equilibrium, effect of pH, effect of initial con- 
centration of solute, effect of fly ash dose etc. were 
studied. The maximum adsorption was observed 
after shaking for 3 hr. Solution pH was the most 
important parameter affecting the adsorption. The 
optimum pH range was 3.5-4.5. There was total 
adsorption of mercury below 10 mg/L. The per- 
pr gem Se ee ee 
significant w compared with activated pow- 
dered charcoal. (Lantz-PTT) 

W88-04248 


CONCEPTUAL BASIS FOR MICROBIAL SE- 
LECTION IN BIOLOGICAL WASTEWATER 


Pretoria Univ. (South Africa). Dept. of Water 
Utilisation Engineering. 

W. A. Pretorius. 

Water Research WATRAG, Vol. 21, No. 8, p 891- 
894, August 1987. 3 fig, 15 ref. 


Descriptors: *Biological treatment, *Wastewater 
treatment, *Microorganisms, Microbiological stud- 
ies, Selectivity. 


In biological wastewater treatment plants 5 
grou ips of microorganisms responsible for the puri- 
tion process are selected by plant and 
operating conditions. Use is made of the physiolog- 
ical and physical poe of the microorganisnis 
to create primary and secondary selection pressure 
conditions respectively. Secondary selection is 
achieved with special techniques (‘microbial selec- 
tors’) based on e.g. cell settlement pro) and 
size, and occurs only in continuous semi-con- 
tinuous systems. Each combination of primary and 
secondary selection conditions creates an unique 
population of eo Examples are given 
in fn which the micr selection concept is utilized 
to select for wanted or remove unwanted microor- 
ganisms, such as the solid surfaces provided in 
trickling filters, the secondary clarifier in activated 





sludge plants, and the Upflow Anaerobic Sludge 
Bed process. (Author’s abstract) 
W88-04250 


OXIDATION OF PHENOLIC COMPOUNDS 
BY OZONE AND OZONE + U.V. RADIATION: 
A COMPARATIVE STUDY, 

Drexel Univ., rye oeed PA. Civil Enginering 
and Environmental Sciences Inst. 

M. D. Gurol, and R. Vatistas. 

Water Research WATRAG, Vol. 21, No. 8, p.895- 
900, a 1987. 14 fig, 17 ref. NSF Grant No. 
CEE-8204922. 


Descriptors: *Oxidation, *Phenols, *Ozonation, 
*Wastewater treatment, ‘Ultraviolet radiation, 


The reaction mechanisms of oxidation of various 
phenolic compounds by ozone and ozone + u.v. 
Experiment esl 2.5, 7.0 and 9.0, was investigated. 
ts indicate that the molecular 
ozone is the it oxidant only at acidic 
pH; at ge a wl ~ Apr. air 
presence of u.v. radiation, free radical reaction 
the major pathway in the oxidation of phenolic 
The overall removal of phenols and 
the removal of TOC increase with i i pH 
ozonation with or without u.v. light. 
pH, the removal rates of phenol and TOC 
are hielo for ozone u.v. light followed by 
ozone and then u.v. tats dices. (Author’s abstract) 
W88-04251 


AIR REGENERATION OF PAC: COM- 
WITH DIFFERENT 


Cs, 
Illinois Univ. at Urbana-Champaign. Dept. of Civil 


Engineering. j 

poe Wedeking, V. L. Snoeyink, R. A. Larson, 
Water Research WATRAG, Vol. 21, No. 8, p 929- 
937, August 1987. 8 fig, 2 tab, 17 ref. EPA Con- 
tract Nos. CR 806819 , CR 810462, and CR 
812582. 


: *Wastewater treatment, *Activated 
carbon, *Oxygen, Phenanthrene, Carbon regenera- 
tion, Nitrophenol, Organic carbons, Adsorption. 


oie oxygen has an important effect on the wet 
air regeneration (WAR) of powdered activated 
— (PAC) and on the adsorption of 
the regenerated PAC. Virgin and p! threne- 
loaded PACs were regenerated in a bench-scale 
reactor, and _— analyzed to — eto 
oxygen content, tion capacity, extent 
p! oxidation. Even though the vir, 
wood-base (WB) and lignite-base (LB) PACs | had 
about the same oe content, = oxygen con- 
tent of the WB PAC increased mo: ig oe as 
aun os'the LB PAC dacits sequmcelide. The 
difference was caused by the larger amount of 
CO2-evolving oxides that formed on the WB PAC. 
WAR reduces the ro of PAC for p-nitro- 
phenol (PNP). Removing the surface o had 
varying effects on the carbon’s capacity for PNP. 
Adsorbed phenanthrene was more easily oxidized 
on the PAC than on the LB PAC during 
regeneration. (Author’s abstract) 
W88-04255 


OPERATING CHARACTERISTICS OF THE 
AERATED SUBMERGED FIXED-FILM (ASFF) 
BIOREACTOR, 

ga Univ., Safat. Dept. of Civil Engineering. 
M. F . Hamoda, and M. F. Abd-el-Bary. 

Water Research WATRAG, Vol. 21, No. 8, p 939- 
947, August 1987. 10 fig, 2 tab, 18 ref. 


Descriptors: *Wastewater treatment, *Fixed-film 
reactors, *Biological treatment, Chemical oxygen 
demand, Hydraulic loading, Biomass, Aeration. 


A multi-stage fixed-film reactor was developed in 

which a stationary submerged biofilm is attached 
to ceramic tiles under aeration. Tracer 
studies revealed that the reactor’s hydraulic regime 
is described by a Ware eaatee (completely 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


CARBON, 
Univ. (England). Dept. of Civil Engi- 


Water Research WATREG, Vol 21, No. 8, p 961- 
965, August 1987. 3 fig, 1 tab, 4 ref. 


Descriptors: *Activated Carbon, *Regeneration, 

astewater treatment, * ical regeneration, 
Exhaustion, Nitrobenzene, Adsorption, Rhoda- 
mine. 


powers to encourage the physical 
displacement of the adsorbate molecule by the 
regenerant molecule. It is concluded that chemical 


sorption capacity. considered 
See ies, tee 
were confirmed. Bonding be- 
preve acids and water hindered the regenera- 
tion process. (Author’s abstract) 

W88-04259 


PROCESS an gard IN BIOLOGI- 
CAL TREATMENT OF LOW CONCENTRA- 
TION WASTEWATERS. II. DYNAMICS, 

pew Univ., Noe geaeaaers Dept. of Civil and 


WM J. Maier, G. M. ka, and R. E. Bailey. 
Zeitschrift fuer Wasser- und Abwasser-Forschung 
ZWABAQ, Vol. 20, No. 4, p 108-112, August 
1987. 7 fig, 2 tab, 11 ref. 


Descriptors: *Activated sludge peo 

flow, *Water quality control, *Wastewater treat- 
ment, *Biological wastewater treatment, *Mathe- 
matical Optimization, Stage treatment, In- 
dustrial wastewater, Flow rates, Kinetics, Shock 
loads, Chlorinated hydrocarbons, Wastewater 
treatment, Model studies, Sludge digestion. 


*Varied 


The performance of activated sludge type treat- 
ment systems co at pe aee state condi- 
tions has using mathematical 
models. The ves Tesults fon that inventory of 
active biomass is a rate limiting factor when the 
system is stressed by imposing higher flows or feed 
concentration. Using a series of well mixed reac- 
tors results in more complete removal of substrate 
than does a single stage with the same volume. 
Staging becomes more critical at low substrate 
concentrations and is more beneficial than extend- 
ing residence time. The magnitude and duration of 
pr aa in substrate removal efficiency have been 
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characterized for a series of imposed changes in 
flow rate and feed concentration. Model predic- 
tions show that higher feed concentrations result in 
lower effluent concentrations (except in single re- 
actor systems). This finding has important practical 
implications for optimizing treatment of low con- 
centration wastewaters where essentially complete 
removal of a specific chemical is desired. It indi- 
cates that changes in manufacturing that are aimed 
at reducing the concentration of a specific chemi- 
cal in the waste stream do not necessarily result in 
lower discharges of that chemical from the 
wastewater treatment system. However, if dilution 
of the waste stream can be minimized, overall 
removal will be enhanced and the discharge con- 
centration will be reduced. (Airone-PTT) 
W88-04339 


LOW COST CONTROLLED COMPOSTING OF 
REFUSE AND SEWAGE SLUDGE, 


Leeds Univ. (England). Dept. of Civil Engineer- 
ing. 

J. T. Pereira-Neto, E. I. Stentiford, and D. D. 
Mara. 

Water Science and Tec! 


hnology WSTED4, Vol. 
19, Nos. 5/6, p 839-845, 1987. 5 fig, 1 tab, 7 ref. 


Descriptors: *Costs, *Composting, *Wastewater 
disposal, *Sludge disposal, Aeration, Biodegrada- 
tion, Temperature, Bacteria, Sanitation, Economic 
aspects. 


The forced aeration static pile composting system 
was used to compost mixtures of domestic refuse 
< sewage sludge. Several different control meth- 
ods have been evaluated over the past four years 
from simple, low cost fixed rate aeration timers to 
microcomputer based s Their relative 
merits are considered. In a compost pile using 
temperature feedback control the number of Es- 
cherichia coli were reduced from 1.0 times 10 to 
the 7th power organisms/gm to less than 200 orga- 
nisms/gm within 16 days. Fecal streptococci were 
reduced from 1.0 times 10 to the 7th power to less 
than 200 organisms/gm, within 30 days. The proc- 
ess consistently produced a good quality sanitized 
material under a range of control regimes. (Au- 
thor’s abstract) 
W88-04368 


REGIONAL SLUDGE TREATMENT AND DIS- 
POSAL OPTIMIZING RELIABILITY AND 


COST, 
Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

H. H. Hahn. 

Water Science and Technology 

19, Nos. 5/6, p 847-857, 1987. 4 fig, 4 tab, 9 ref. 


WSTED4, Vol. 


Descriptors: *Sludge disposal, *Wastewater treat- 
ment, *Costs, Optimization, Waste disposal, 
Wastewater management, Management planning, 
Economic aspects. 


With the increasing number of wastewater treat- 
ment facilities and increasing intensity of treatment 
the amount of sewage sludge will —_ and sludge 
will assume a significant place in environ- 
pr sh uality control. Savenge sludge is consid- 
a valuable spore ‘or agriculture, and a 
a material which must be disposed of safely 
Thus, regional solutions must be aimed for if avail. 
able sites for agricultural application or a limited 
number of disposal sites are to be used wisely. 
Technically and economically feasible alternatives 
of treatment (and disposal) are numerous. The 
selection process involves a minimization of over- 
all cost and/or an optimization of process reliabil- 
ity and cost. There exist proven mathematical tools 
for the solution of such optimization problems, 
inch , dynamic programming routines have 
been ui . The applicability of these methods, 
wn eka ladle Se tes abn 6 enlodoad eo 
study of sludge disposal in the Upper Rhine 
Region. (Lantz-PTT) 
W88-04369 


CONDITIONING OF BIOLOGICAL SLUDGES 
WITH CATIONIC POLYELECTROLYTES, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Ytkemiska Inst., Stockholm (Sweden). 
L. Eriksson. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 859-868, 1987. 6 fig, 3 tab, 20 ref. 


Descriptors: *Sludge conditioning, *Wastewater 
treatment, *Cationic polyelectrolytes, Activated 
sludge, Electrophoresis, Turbidity, Polymers, 
Flocculation, Sludge volume. 


Factors determining polyelectrolyte choice and 
dosage in conditioning of activated sludge were 
investigated. Due to differences in cle size 
distribution electrophoretic mobility did not corre- 
late with optimal yng Instead the polyelectro- 
lyte consumption co lained by a linear 
model containing the variables: sludge volume 
index, rest turbidity, floc break up factor obtained 
by CST-stirring test and CST (Capillary Suction 
Time) of unconditioned sludge. For the investigat- 
ed sludges biopolymers and colloidal particles 
were the main consumers of polyelectrolyte 
which, however, also was needed to build the 
existing flocs to optimum properties. The model 
was statistically less significant in the cases of high 
stirring times and high sludge volume indexes. 
Sludges with high amounts of dispersed particles 
were best conditioned by a high molecular weight 
and moderately charged polymer while for well 
flocculated sludges with high sludge volume index 
a high charge density polymer was most suitable. 
Saea abstract) 


STUDY OF A NON-CONVENTIONAL AER- 
ATION SY: 

L. Raschid-Sally, M. Roustan, H. Roques, and G. 
M. Faup. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 869-876, 1987. 3 fig, 5 tab, 6 ref. 


Descriptors: *Aeration, *Wastewater treatment, 
Jets, Circulation, Flow patterns, Flow velocity, 


A non-conventional aeration system for oxidation 
ditches using jets is based on the principle of the 
separation of the 2 actions: aeration and circula- 
tion. The oxygen transfer can be controlled very 
effectively by controlling the air flow rate injected 
into the jet, with the advantage that the aeration 
can be totally or partially stopped (for example, 
during slack hours) while maintaining a good cir- 
culation. Systems of this type are particularly 
suited to low load (or long residence time) process- 
es such as oxidation ditches where the ni 

oxygen transfer coefficient is 0.06/mn in fresh 
water. The circulation flow in the channel poses 
no problems. The velocities necessary for main- 
—_—— in suspension are very easily attained. 
The flow of the liquid in the channel can be 
successfully modelled using various theoretical ap- 
proaches. The mean circulation velocity, the 
power dissipated, and the Peclet number, are the 3 
important parameters governing the circulation. 
The oxygen transfer capacity of the system has 
been studied and compares favorably with that of 
conventional systems. (Lantz-PTT) 

W88-04371 


TEMPERATURE INFLUENCE ON ABSORP- 
TION AND STRIPPING PROCESSES, 
Georgia Inst. of Tech., Atlanta. School of Civil 


B. M. Khudenko, and A. Garcia-Pastrana. 
Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 877-888, 1987. 4 fig, 2 tab, 15 ref. 


Descriptors: *Temperature, *Wastewater treat- 
ment, *Absorption, *Stripping, Mass transfer, Sim- 
ulation analysis, Energy, Gas transfer, Methane, 
Oxygen. 


The influence of temperature on mass transfer rates 
in gas absorption and stripping processes has been 
evaluated. A computer simulation analysis has 
been used to identify fundamental reasons for vari- 
ations among temperature correlation factors pub- 
lished in the literature. A critical molecular trans- 
fer energy was postulated and the temperature 
correction factor was developed based on the Max- 


well distribution law. The critical energy hypothe- 
sis was experimentally validated and the critical 
energy of molecules crossing the gas-liquid inter- 
face of 2.6 times to the -13th erg was determined 
for both methane and oxygen in the temperature 
range from 5 C to 75 C. The critical energy was a 
constant value for various hydrodynamic condi- 
tions and also for water with and without surfac- 
tants. The temperature correction expression de- 
rived based on the critical energy hypothesis was 
compared with several published relationships. 
The comparison has corroborated that the devel- 
oped temperature correction relationship is appli- 
cable to various kinds of gas transfer apparatus and 
hydrodynamic regimes. (Author’s abstract) 
W88-04372 


DYNAMIC CHANGES IN POPULATIONS OF 
THE ACTIVATED SLUDGE COMMUNITY: EF- 
FECTS OF DISSOLVED OXYGEN VARI- 
ATIONS, 

California Univ., Berkeley. Dept. of Civil Engi- 


enn 

S. W. Hermanowicz. 

Waiter Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 889-895, 1987. 4 fig, 1 tab, 13 ref. 


Descriptors: *Activated sludge, *Dissolved 
oxygen, *Bacteria, Microbiological studies, Fila- 
mentous bacteria, Floc-forming bacteria, Popula- 
tion dynamics. 


Mathematical model was developed to describe a 
microbial system com: of two populations: 
filamentous and floc-forming bacteria. Growth 
rates of both microorganisms depend on the con- 
centration of a single organic substrate and on the 
dissolved oxygen (DO) concentration. Biokinetic 
parameters were estimated from the experimental 
data reported in the literature. Using these param- 
eters ulation changes were examined under 
variable DO concentrations. The comparison of 
the numerical simulations and ——— data 
indicated a possibility of controlli Banger, 
composition within a desired range ugh peri- 
odic changes in DO concentration. The existence 
of a single common trajectory on the phase plane 
guarantees the stability of the designed cycle. (Au- 
thor’s abstract) 

W88-04373 


INFLUENCE OF OXIC AND ANOXIC MIXING 
ZONES IN COMPARTMENT SY: 

SUBSTRATE REMOVAL AND SLUDGE CHAR- 
e——-* IN ACTIVATED SLUDGE 


LANTS, 
Universitaet der Bundeswehr Muenchen, Neubi- 
en F.R.). 
H. Hoffman. 


Water Science and Technology 
19, Nos. 5/6, p 897-910, 1987. 8 fig, 6 tab, 13 ref. 


WSTED4, Vol. 


Descriptors: *Mixing zones, *Activated sludge, 
*Wastewater treatment facilities, Chemical oxygen 
demand, Sludge dewatering, Mixing, Biological 
oxygen demand, Bulking sludge, Settleability. 


The influence of activated sludge compartment 
systems with and without anoxic mixing zone on 
the efficiency of the system and the settleability 
and dewatering characteristics of the activated 
sludge was tested. COD-load, number and volume 
of the compartments and the. mixing zones were 
varied. Experiments were carried out with two 
pilot plants, a compartment system and a totally 
mixed system. The tests clearly indicate that a 
four-stage cascade system with a BOD-load of 
about 1.0 kg/cu m/day could improve settleability 
and dewatering characteristics, but bulking sludge 
could not be avoided. Using a nonaerated upstream 
zone with a volume load of 4.0 kg/cu m/day the 
proves, 4 my in the compartment system 
(total BOD-load 1.0 kg/cu m/day) could be im- 
proved to such an extent that the formation of 
bulking sludge was prevented. Better settleability 
leads to the higher solids concentration in the 
cascade system and to a lower sludge load. There- 
fore lower BOD-outflow-concentrations and 
higher efficiency of the activated sludge system 
were available. (Author’s abstract) 

W88-04374 


EFFECT OF ALTERNATING AEROBIC AND 
ANAEROBIC CONDITIONS ON THE ECO- 
pon OF THE ACTIVATED SLUDGE 


STEM, 
Commonwealth Scientific and Industrial Research 
Organization, Clayton (Australia). Div. of Chemi- 
cal and Wood Technology. 
S. Y. Ip, J. S. Bridger, and N. F. Mills. 
Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 911-918, 1987. 3 fig, 2 tab, 14 ref. 


Descriptors: *Aerobic conditions, *Anaerobic con- 
ditions, *Activated sludge, *Wastewater treatment, 
Economic aspects, Denitrification, Energy. 


Results of both laboratory and field trials, indicate 
that the alternating aerobic/anaerobic activated 
sludge (AAA-CMAS) system is capable of produc- 
ing an effluent of high quality in either fully-loaded 
or under-loaded conditions, The aeration energy 
saving and the sludge reduction of the AAA- 
CMAS system about 30% and 15% respectively. 
Because denitrification processes are taking place 
within the reactor under controlled conditions and 
not in the sedimentation tank where degree of 
denitrification cannot be controlled, effluents of 
the AAA-CMAS system contain much less sus- 
pended solids and E. coli counts than those of a 
conventional system, resulting in further cost sav- 
ings in chlorination and in back-washing of the 
filter. (Author’s abstract) 

W88-04375 


POLYMERIZATION EFFECTS OF OZONE: 
APPLICATIONS TO THE REMOVAL OF PHE- 
NOLIC COMPOUNDS FROM INDUSTRIAL 
WASTEWATERS, 

Centre de Recherche Lyonnaise des Eaux - Degre- 
mont, Le Pecq (France). 

J. P. Duguet, B. Dussert, J. Mallevialle, and F. 
Fiessinger. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 919-930, 1987. 9 fig, 8 tab, 11 ref. 


Descriptors: *Polymerization, *Ozone, *Phenols, 
*Industrial » *Wi treatment, 
Organic compounds, Polymers, Oil wastes, Organ- 
ic carbon, Ozonation. 





Degradation of phenols by ozone has been exten- 
sively studied, but the oxidative coupling pathway 
of ozone resulting in a phenol polymerization has 
not been largely investigated. Application of low 
ozone dose in solutions of 2.4 dichlorophenol and 
salicylic acid is characterized by the formation of 
high molecular compounds which are partially in- 
soluble. Numerous polymers have been identified 
by gas chromatography coupled with mass — 
trometry. Application of the polymerization effect 
of ozone to petrochemical and coking wastewaters 
containing phenols give similar results. In each 
case, phenolic compounds are efficiently removed, 
even if a large organic content is present. In the 
case of petrochemical wastewater, where phenols 
represent only 30% of TOC, the ozone effects are 
not sufficient to merit an ozonation step on the 
present treatment line. On the other hand, when 
phenols represent the greater part of the organics, 
as in coking wastewater, an important fraction of 
insoluble compounds, easily removed by filtration, 
are formed. (Author’s abstract) 

W88-04376 


PRELIMINARY INVESTIGATION INTO THE 
IMPROVEMENT OF THE BIODEGRADABI- 
LITY OF ORGANIC SUBSTANCES IN SUR- 
FACE WATERS AND EFFLUENTS THROUGH 
OZONATION, 

Pretoria Univ. (South Africa). Dept. of Chemical 
Engineering. 

H. J. van Leeuwen. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 931-937, 1987. 5 fig, 13 ref. 


Descriptors: *Wastewater treatment, *Water treat- 
ment, *Organic compounds, *Biodegradation, 
*Ozonation, Biological oxygen demand, Chemical 
oxygen demand, Ozone, Surface waters. 





The removal of non-biodegradable or refractory 
substances is expensive during both water and 
wastewater treatment. Tests were conducted with 
ozone to enhance the sore 
substances in three different surface waters and 


DESORPTION OF CATIONIC So. 
MIDE FROM BLEACHED KRAFT 


McGill Univ., Montreal (Quebec). Dept. of Civil 


ce Warren, and R. Gehr. 
WSTED4, Vol. 


Water Science and Technolo; 
19, Nos. sites 1987. ong, 25 ref. 


mills, “Polyacry *Pulp wastes, *Kraft 
mills, *Po Bleaching, wary Hy- 

ion cohagntelion, Pulp and ee industry, 
Wastewater treatment, Adsorption, Al 


The adsorptive and desorptive behavior of a cati- 
onic polyelectrolyte contacted with wood = 
fibers was determined by total nitrogen 





However, for the alum doses ‘spall enon 
tered in manufacturing, significan t desoep- 
ste Guapo Valpmens aa hbune Uieetlion: ond 
non: polymers do rption, 
per ncrietneag e Jggp rag De a er gn 
contain quantities of unadsorbed or 
lyelectrolytes which could be damag- 
— tebe receiving water bodies. (Author’s abstract) 


REJECTION OF ALKYL PHENOLS BY RE- 
VERSE iIOSIS MEMBRANES, 
Water Research Commission, Pretoria (South 


chutte, and G. Belfort. 
Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 967-979, 1987. 8 fig, 3 tab, 10 ref. 


Descriptors: *Alkyl phenols, *Phenols, *Reverse 
osmosis, *Wastewater treatment, Sodium chloride, 
Diffusion, Sorption, Cellulose acetate membranes. 


The removal of different alkyl phenols ‘oe two 
commercially available reverse osmosis mem- 
branes, one cellulose acetate and one aromatic 
polyamide both with very high rejection of NaCl 
was inv . The membrane reject- 
ed phenol very effectively while the cellulose ace- 
tate membrane showed virtually no phenol rejec- 
tion. In order to explain these differences a study 
was made of the mechanisms of phenol rejection 
by the two membranes. Transient diffusion tests as 
=a itioning tests were conducted in addi- 

reverse osmosis experiments. It is con- 
cluded that phenol is sorbed in both membranes 
and that the forces of attraction between phenol 
and cellulose acetate are relatively weak compared 
to the attraction between = and polyamide 
resulting in a faster rate of diffusion in cellulose 
acetate and hence poor rejection. (Author’s ab- 


stract) 
W88-04380 


DEVELOPMENT AND OPTIMIZATION OF A 
PROCESS COMBINATION OF A HIGHEST- 


INTENSIFIED FIL’ 
Technische Hochschule Aachen (Germany, F.R ). 
jungswasserwirts- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


LOADED ACTIVATED SLUDGE STAGE AND 
BIOLOGICALLY TRATION, 


Lehrstuhl] und Inst. fuer Siedl 


chaft. 

W. Firk, and N. . 

Water Science and a res Vol. 
19 Now 5/6 6 981.992, 1987 fig, 1 tab, 9 ref, 3 
append. 


Deseo *Activated sludge process, *Biofiltra- 
tion, *Wastewater treatment, Optimization, Filtra- 
ton, ae Chemical oxygen demand, Biological 

wastewater treatment, Biological oxygen demand, 
Suspended solids. 


in efficiency 
very tittle more. An invedlenion of 
of an activated slud; 


loaded gortins orSLR ti ie 
acti TOCESS OF up to 
tee wired’ for the 


phosphorus . This pi 
is greatly advantageous, especially 
populated lake areas. The oxygen supply ve of 
fhe filter has a key function in connection with 
influent concentration and the loading of the ies 


—— — (Author’s abstract) 


ADVANTAGES OF DUAL-MEDIA DRY FIL- 
TERS IN _ BIOLOGICAL WASTEWATER 


He srs 
Societe Degremont, Rueil-Malmaison (France). 


Dep Recherche Puico.Chimie. 


Water Science and Technolo; 


WSTED4, Vol. 
19, Nos. 5/6, p 993-1002, 1987. 


6 fig, 4 tab, 6 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Filtration, Aeration, Sus- 
— solids, Pilot plants, Flow rates, Dissolved 
sol 


Pilot plant studies of the treatment of various 
wastewaters were conducted using (1) water from 
Pian! end @) ame settling tanks of an existing treatment 
seunsiey eidlilics auk-a aieiua a tee 
clarifiers and a solution of lacto- 
in come 2 ratio between soluble and insoluble 
pollution was varied. The study lasted for one and 
a half years with 10 months of actual testing. Sand 
and expanded slate gave the best results; water and 
air flow rates of 5 m/hr were chosen to attain the 
best performance ible with dry filtration on an 
i these conditions with the 
waters tested, removal efficiences were 80% for 
suspended 50% for the soluble COD and 
63% for total COD. There was a deterioration of 
the quality of the treated water when the head loss 
rose above 1.5 m W.G. Based on these results and 
those of previous tests, an expansion of the Mann- 
heim, W. Germany was designed. The filtration 
surface will be 87 sq. m per unit with 32 filters. 
The maximum dry weather flow will be 14,000 cu 
m/hr. (Lantz-PTT) 
W88-04382 


CONTROL OF BIOLOGICAL SCUM IN ACTI- 
VATED SLUDGE PLANTS BY MEANS OF SE- 
LECTIVE FLOTATION, 


Pretoria Univ. (South Africa). Dept. of Water 
Utilisation Engineering. 

W. A. Pretorius, and C. J. P. Laubscher. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 1003-1011, 1987. 9 fig, 2 tab, 14 ref. 


Descriptors: *Scum, *Activated sludge process, 
*Wastewater treatment, *Flotation, Biologi 
or treatment, Bacteria, Flocculation, Pilot 
plants. 


nt ar ngen occurrence of a bers ye scum of 
lematic widenteal’ Tae cous in activated sludge plants 
5 causative organisms in South- 
ern African rApean pide have been identified as members 
of. the Nocardia and Microthrix species. When 
causing scum problems, these organisms have the 
property to be selectively from the set- 
tleable activated sludge floc rocess of selec- 
tive flotation. By applying on; ad owe ripe selective 
flotation a prs Fa method for the determina- 
tion of biological scum has been developed. This 
method was used to compare the scum intensity of 
different activated sludge plants and to evaluate 
the efficiency of scum removal upon treatment. 
Pilot scale studies were undertaken to evaluate the 
process of selective flotation as a simple practical 
method for the control of scum forming microor- 
= in activated sludge plants. More than 
Sf% of the scum forming microorganisms were 
removed within the first few hr indicating that for 
purpose the flotation time could be limit- 
ed to 4 hr without seriously impeding the results. 
tz-PTT) 
W88-04383 


INFLUENCE OF NITRILOTRIACETATE ON 
THE ELIMINATION OF METAL IONS BY CO- 
= TATION WITH FERRIC HYDROX- 


Technische Univ. Muenchen (Germany, F.R.). 
= fuer Wasserchemie und Chemische Balneolo- 


F1 H. Frimmel, and J. Geywitz. 
Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 1013-1019, 1987. 5 fig, 3 tab, 15 ref. 


Descriptors: *Chemical wastewater treatment, 
*Nitriloacetate, *Heavy metals, *Ferric hydroxide, 
*Wastewater treatment, Copper, Zinc, Cadmium, 
Lead, Iron. 


The elimination of dissolved copper, zinc, cadmi- 
um and lead by coprecipitation with iron(III) hy- 
droxide was investigated. The reaction conditions 
of the batch experiments were adopted from water 
treatment. Conditional distribution coefficients 
show the order Cd<Zn<Cu<Pb for increasing 
— pases of the metals with the ferric hydroxide. 
resence of nitrilotriacetate (NTA) decreases 
eed cs of the metal elimination. NTA is also 
thle to metals from the metal enriched 
recipitation. There io a is a significant effect, even at 
Ce concentrations of a few micromol/L. Remobi- 
lization of Cu, Zn and Cd increases, remobilization 
wt Pb decreases with reaction time. The ‘aging’ of 
recipitation plays an important role for the 
weld a: reactions. From a broad application of 
NTA in detergents an increase of the concentra- 
tion of dissolved metal species has to be expected. 
(Author’s abstract) 
W88-04384 


KINETICS OF CADMIUM AND COPPER HY- 
DROLYSIS, 

Illinois Inst. of Tech., “aa Pritzker Dept. of 
Environmental Engineerin; 

J. W. Patterson, CN. Haas, R. J. Vamos, and E. 
Cooney. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 1021-1027, 1987. 4 tab, 8 ref. 


Descriptors: *Kinetics, *Wastewater treatment, 
*Cadmium, *Copper, *Hydrolysis, Heavy metals, 
pn oy precipitation, Electrolysis, Chemical re- 


It has been suggested that Kinetic limitations are 
significant in the regulation of metal removal by 
precipitation processes. However, there have been 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5D—Waste Treatment Processes 


no direct measurements on rates of such processes 
with the environmentally more it metals. 
Homo caicadinn onenet cobuaen aaa 
copper with hydroxide in a complete mix continu- 
ous flow reactor were measured using ion 
seuss? ao lanetgeeiey cobalbes tad cope 
— mono-hydrox: jum copper 
were determined experimentally to be 
10.1 ofa 
cadmium-hydroxy system over a p mem ood 
to 9.9, and a range of total cadmium concentration 
from 3.9E-04 to 6.5E-06 M. The data obtained 
were consistent with a kinetic model with a for- 
ward term which was overall second order and 
first order in each of cadmium and hydroxide, and 


respect 
The forward rate 


For pray bibliographic entry see Field 5G. 


INTEGRATED WATER DEVELOPMENT 
PROJECT OF GRAVATAI RIVER BASIN, 


Departamento Nacional de Obras de Saneamento, 


Fi bil log aphic try see Field 6B. 
‘or pomey entry see 
W88-04418 


OPTIMIZATION OF REGIONALIZED 
TTMENT SYSTEMS FOR 


Universidade Nova de Lisboa (Portugal). Environ- 
mental Systems Analysis Group. 

A. S. Camara, J. J. de Melo, and D. F. Pereira. 
Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 175-182, 1987. 3 fig, 2 tab, 7 ref. 


Descriptors: *Computer models, *Ave River, 
*Wastewater treatment, * i *Water pol- 
lution ag” *Model — PY hea m4 i 
management, Stream pollution, Rivers, 
wastes, Optimization, Computers. 


A new methodology to i ~ on 
wastewater treatment systems is presen 

model, named STAR 1 attempts to efficiently 
solve iwo ofthe most significant dficulies of the 
problem: the combinational diminsion and the con- 
cavity of the cost functions. The approach, devel- 
oped for the River Ave basin, relies upon a cluster- 
ing analysis algorithm to identify independent sub- 
poh semen! repels eo ponder Then for 


k-shortest path algorithm is used to specify the 
minimizing cost while achieving a 

pre-defined efficiency level. To illustrate the pro- 

posed method, an application to a sub-section of 

the basin with seven textile industry units is includ- 

ed. (Author’s abstract) 

W88-04429 


SOCIO-ECONOMIC DEVELOPMENT 


MANA(\ 
Ruhrverband, Essen (Germany, F.R.). 
K. R. Imhoff. 
Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 237-256, 1987. 29 fig, 3 tab, 10 ref. 


Descriptors: *Water 
*Wastewater treatment, 
*Water 


ment, *Water supply, 

*Wastewater , 

liution control, Rural areas, Water 
Land 


on the population density and econom- 
ic status of an area, different technologies for 


wastewater disposal have been dev in West 
Germany. In rural areas, water is su; by local 
wells, with houses partly connected. 
is available and wastewater yaeeracing is b' A 
latrines, septic tanks and soil infiltration. 
pollution control consists of drinking 
water wells. In developing areas, water is supplied 
from a central it with houses ly 
and with Wastewater treatment is 
by ponds, oxidation thes or land treatment. 
Sunnie meses contol invales ed aon of 

water highly areas 
Se ee ee ee ee 

are used, and 

westowellic tetehmalils by tcileg teers Oy’ ect 
vated sludge with tertiary treatment. Water pollu- 
tion control endeavors include river basin manage- 
ment, water treatment and disinfection. Costs of 
sewer systems vary depending on 
ty, ology type of sewerage, 

the sewer. The most 


sludge lagooning. Wastewater treatment plants can 
be u by simultaneous precipitation with 
iron ts in the activated slud tanks to eliminate 
phosphorus and by poli River basin 
Seen ae ee ee eee 
Woes? oueere TD) 


STRENGTH OF ALUMINIUM HYDROXIDE 
British A: 


Aircraft Group, Kingston upon 
Thames ». 

For primary bibliographic entry see Field 5F. 
W88-04441 


ADSORPTION OF HEAVY METALS ONTO 
HYDROUS ACTIVATED 


CARBON, 
ganas Univ., Newark. Dept. of Civil Engineer- 


M 0. Corapcioglu, and C. P. Huang. 

Water peer WATRAG, Vol. 21, No. 9, 
1031-1044, September, 1987. 9 ref, 2 tab, 35 
U.S. EPA Grant 808141. 


Descriptors: *Chemical reactions, *Heavy metals, 
*Adso *Wastewater treatment, *Water 
treatment, *Activated carbon, Hydrogen ion con- 
lodels, tec! ues, Tem- 
» Lead, Nickel, ‘Zinc, Ab- 

distri ution, Chemical wastewater 


The absorption characteristics of some heavy 
metals, namely Cu, Pb, Ni and Zn onto the hy- 
drous activated carbon surface are studied. Carbon 
type, pH and surface loading are the most impor- 
- factors affecting the extent of metal removal. 
The adsorption reaction can be best described by a 
—. eng ae Spoons The =e metal 
ions, +), ydroxo a 
pate in the reaction. Specific 
bonding, probably 2 Names ed gree provided ‘ded the 
sole ener, ee een 
proximately 4 kcal/mol/bonding. (Author’s 


wae.ns442 


SULFIDE AND SULFATE iNHIBITION OF 
METHANOG! 

Indian Inst. of Tech., Bombay. Centre for Envi- 
ronmental Science and Engineering. 

P. P. Karhadkar, J.-M. Audic, G. M. Faup, and P. 
Khanna. 


Water Research WATRAG, Vol. 21, No. 9, 
1061-1066, September, 1987. 4 fig, 7 tab, 12 


*Sulfides, *Sulfates, 
*Wastewater treatment, *Anaerobic digestion, In- 
dustrial wastewater, Methane bacteria, Molybde- 
num, Heavy metals, Bioassays, Hydrogen sulfide. 


The inhibition potential of sulfide and sulfate in the 
methanogenesis of synthetic distillery wastes was 
investigated using biological assays under oo 
laboratory conditions. Methanogenesis was 
gressively inhibited with the increase in 
concentration in the substrate. Inhibition was relat- 


pe Np ede rn rag tn palit oe A Acer 
= nen = be used as an indicator o 
Sitition tn methanogenesis; i 
was observed at 5% H2S in the evolved gas. 
miler; due to the high suistate 
due to the high substrate 
fei tran 


GUIDELINES FOR THE MINIMUM EVALUA- 
TION OF THE PERFORMANCE OF FULL- 
SCALE WASTE STABILIZATION POND SYS- 


TEMS, 

Liverpool Univ. (England). Dept. of Botany. 

H. W. Pearson, D. D. Mara, and C. R. Bartone. 
Water Research WATRAG, Vol. 21, No. 9, p 
1067-1075, September, 1987. 4 fig, 2 tab, 16 ref, 3 


Descriptors: 
treatment, 


— Optimization, Monitoring, Wastewater 

analysis, Effluents, Developing countries, 
Wastewater management, Seasonal variation, 
Chemical analysis. 


Guidelines are presented for the minimum evalua- 
tion of the performance of existing full-scale waste 
stabilization ponds. It is recommended that 24-hour 
flow-weighted composite samples of raw 
wastewater and effluents be taken over a 5 
week period at hottest and coldest periods of 
the year, and analyzed for BOD, COD, SS, NH3- 
N, NO3-N and total P. Fecal coliform numbers 
should be determined on grab samples, and algal 
biomass estimated by measuring c! yll con- 


at least once during each pn 
ms are given for a more 

simplified estimate of pond formance in areas 

where the lack of skilled manpower, materials and 

equipment preclude the complete minimum evalua- 

tion procedure. (Author’s abstract) 

W88-04446 


PREDICTING OPTIMUM BACKWASH RATES 
AND EXPANSION OF MULTI-MEDIA FIL- 


Sheffield City Polytechnic (England). Dept. of 
Civil Engineering. 

B. A. Quaye. 

Water Research WATRAG, Vol. 21, No. 9, 
1077-1087, September, 1987. 3 fig, 2 tab, 7 


Descriptors: ‘Filters, *Water treatment, 
*Wastewater treatment, Sand filters, *Filtration, 
*Backwash, Porosity, Hydraulic models, Theoreti- 
cal analysis, Mathematical models, Settling veloci- 
ty. 


A new model for predicting the optimal expansion 
of dual and tri-media was developed and 
tested experimentally. The model is used to deter- 
mine the height of filter weirs necessary to prevent 
the loss of filter media during backwash. heu- 
ristic assumption for predictina the exact expansion 
the multi-layer filter beds stated that the ratios of 
the — a tightly com ihe and ‘er 
porosities of the expanded are equal, 
verified retically. From the theoretical and 
experimental study of the optimum backwash of 
sand and multilayer filters, it is concluded that the 
optimum porosity of the expanded medium in the 
transition regime lies between 0.600 and 0.800. The 
maximum shear in the fluid for optimum cleaning 
of anthracite-flintag-alundum media occurs at as 
optimum expanded porosity of 0.750, 0.780 and 
0.780, respectively. Sockweshing of deep granular 
filter beds with an upflow wash rate less than the 
optimum, resulted in the accumulation of suspend- 





ed solids in the filter 
ger-: 


Waeows 


pt gee ren OF SOLUBLE AND INSOLU- 
BLE XANTHATE PROCESS FOR THE RE- 
MOVAL OF HEAVY METALS FROM 


WASTEWATERS, 
Indian Inst. of Tech., Kanpur. Dept. of Civil Engi- 
ba Tare, and S. S. Chaudhari. 

ater Research WATRAG, Vol. 21, “eo 9, 
Tos 118, September, 1987. 11 fig, 6 tab, 2 


res after a period of filter 


The effectiveness of the xanthate (water soluble 

and water insoluble) process for hexavalent chro- 

mium removal was evaluated. Insoluble xanthates 
were synthesized in the from corn 


% wot, 

TSK and SSX — cave ICSX eB —— oe 
remo ity for on a unit weight 
Saeniene, Clad on chemical — for the 
synthesis of Icsx. and SSX, to be 
better than ICSX. Te cikeet a Cr(VI) de- 
creased with and increase in pH, while the ionic 

ition of the aqueous had little effect 
on the removal of soluble and insoluble xanth- 
ates. The removal mechanism for Cr(VI) Av) eee 
to be the reduction and complexation of 
chromium with xanthate groups. A comparative 
analysis = the: traditional fone 
process xanthate process for hypothetical 
waste containing hexavalent chromium, revealed 
that the xanthate process is a worthwhile alterna- 
tive. (Author’s abstract) 
W88-04450 





PREDICTION OF ORGANIC CHEMICAL 
FATES IN BIOLOGICAL TREATMENT SYS- 


TEMS, 
Tennessee Univ., —_ Energy, Environment 
and Resources 


Environmental Progress ENVPDI, Vol. 6, No. 4, 
p 217-223, November 1987. 7 fig, 2 tab, 14 ref. 


Descriptors: *Biological wastewater treatment, 
*Fate of pollutants, *Organic compounds, Organic 
carbon, Biological oxygen demand, 
oxygen — Biotransf 
treatment, 


formation, Wastewater 


Attention is presently being focused on the fates of 
organic chemicals in biological treatment —— 
Most systems have been neg tay Operated to 
remove pln pecs compounds from the aqueous 
f pend A pet = - she 
terms of removal of a parameter from 
the wastewater. Parameters like total organic 
carbon, biochemical ag tr: age and chemical 
oxygen demand have tically been used in 
treatability studies, in system design, and in deter- 
mining system performance. Performance data 
using these approaches are inadequate for determi- 
port of the removal of specific compounds unless 
(fortuitously) the specific —ae biological 
activity is approximated by the generalized activity 
of the non-specific parameter. The resulting as- 
sumption that the biokinetics, and therefore the 
fate of organic compounds, are similar and well- 
described by the biokinetics of the non-specific 
parameter does not hold for specific chemicals that 
possess strong stripping/volatilization and/or bio- 
mass sorption tendencies or for compounds that 
have biotransformation kinetics that 
idealized ‘BOD-like’ compound. Some compounds 
are likely to a strip/volatilize or ages 4 
onto biomass either if lly recalcitrant to 
biotransformation, or if the biotransformation 
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ene en enk Onlin tae cee 
seat Ulotranstiorwation fete: The téotransformatice 
sient biotransformation rate. The biotransf 


Ce ee ee 
sorbs onto biomass, biotransft 
a 


forms, or remains in 
and 


po arma in sludge generated from the bioloeal 
waste treatment process. (Author’s abstract) 
W88-04469 


OZONOLYSIS OF ORGANIC COMPOUNDS 
IN A TWO-PHASE FLUOROCARBON-WATER 


SYSTEM, : 
Kentucky Univ., Lexington. Dept. of Chemical 


. Stich, and D. B 
nvironmental I, Vol. 6, No. 4, 
p 224-229, November 1987. 9 fie, 1 tab, 19 ref. 


Descriptors: *Toxic wastes, Be nan iy *Organic 
compounds, *Ozonation, *Wastewater treatment, 


*Fluorocarbons, reactions, 
Chemical wastewater treatment, Phenol, Naph- 
thol, Hydrogen ion concentration, peed carbon, 


Ozone, due to its characteristics as a powerful 
pores dimen dh en ed beri Se gg seamen ry 
‘ganic compounds in wastewater. Its use has been 
fecleed Nepovis, bathant of apenste. taglé Stable 
position and low solubility in water. The ozonation 
process may be more efficiently carried out in a 
pte ag ly einen 4 gp Pa 
reusable, fluorinated hydrocarbon, with an ozone 
solubility of 12-14 times that of water. The fluorin- 
ated solvent serves as both an ozone source and a 
non-aqueous phase in which the oxidation occurs. 
With this sovel two-phase process, it is sled possi- 
ble to perform selective np The 
tal results are presented for organic com 
such as phenol, naphtho 1 ete.  raescnag— 9 
dation is measured in terms of pH changes, 
— 


REMOVAL OF DISSOLVED ORGANIC CON- 
TAMINANTS BY OZONATION, 

Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

C. Yurteri, and M. D. Gurol. 

Environmental Progress ENVPDI, Vol. 6, No. 4, 
p 240-245, November 1987. 8 fig, 1 tab, 11 ref, 
append. EPA Agreement No. R-811128-01. 


Descriptors: *Wastewater treatment, *Dissolved 

solids, *Ozonation, wastewater treat- 
ment, Water treatment, Ozone, Simulation analysis, 
Mathematical models, Model studies, —— 
compounds, Oxidation, Chemical 


The use of ozone for the elimination of dissolved 
organic pollutants from water and wastewaters, is 
the focus of this paper. The physical and chemical 
a pre ge time nib: ray Aeon praetor d ac 
uted liquid stream with gaseous ozone-air or 
Se ee or packed columns 
ly. The simulation pro- 
coktee's Sona eu dolitien the concentration pro- 
Sian 6f coin and the ongenic aqhates in, both 2 uid 
and gas phases by means of differential mass 
ances. Methods for the determination of necessary 
model is outlined and the model is 
analyzed for its sensitivity to various process varia- 
bles. Major mechanisms contributing to the remov- 
al of organic pollutants in ozone reactors are strip- 


ing and total oxidation (direct plus indirect). The 
following factors were found to influence the over- 
all removal efficiency: (1) chemical reactivity of 
the organic compound, expressed as the total oxi- 
dation rate constant; (2) volatility of the organics, 
pn gers tlre ram Law constants; (3) con- 

tact opportunity between the phases measured by 

the volumetric mass transfer coefficients; (4) gas- 
to-liquid ratio, which together with the bed char- 
acteristics, determines the contact time; and (5) 
influent ozone concentration in the gas phase, 
which together with the chemical composition of 


tration at any given column section. (Lantz-PTT) 
W88-04471 


INTERMEDIA TRANSPORT OF ORGANIC 
COMPOUNDS IN BIOLOGICAL 
WASTEWATER TREATMENT PROCESSES, 
National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Medford, MA. 

D. A. Barton. 

Environmental Progress ENVPDI, Vol. 6, No. 4, 
p 246-256, November 1987. 7 fig, 8 tab, 39 ref. 


Descriptors: *Solute transport, *Organic com- 
pounds, *Biological wastewater treatment, *Path 
of pollutants, Volatilization, Sorption, Biodegrada- 
a Model studies, Mathematical models, Aer- 


Organic compounds present in many industrial ef- 
fluents are transported to varying extents to the 
gaseous or solid phase, in addition to potential 

during treatment. Knowledge of 
the fate of such compounds is critical for making 


disposal of sludges, effluent 
toxicity, and emissions to the ambient air. To quan- 
tify the relative distribution of the fate of selected 
groups of compounds, a mathematical model was 
developed to describe the intermedia 
mechanisms including volatilization, solids sorp- 
tion, and biodegradation. The extent of removal 
via each modeled pathway is a function of the 
— properties of the a compound and 
the process design and operational parameters of 
the system. The following observations were made 
from this examination: (1) Transport to the solids 
phase is significant for the compounds with octa- 
nol-water partition coefficients greater than 5 L/ 
~ (2) Biodegradation can be a significant remov- 
al pathway for some compounds with low octanol- 
water partition coefficients and low Henry’s con- 
stants, such as phenol; (3) Natural volatilization 
across the surface of ASB processes is only signifi- 
cant for com; with Henry’s constants in the 
range of 0.0001 to 0.01 atm-cu m/mole where the 
basin is aerated with subsurface aeration devices; 
(4) Forced stripping via surface aeration can poten- 
tially provide greater than 85% removal of 50% of 
seventy priority | some compounds for which 
Henry’s cx ; (5) Based on the 
use of this model, Rober 15 and 30% of seventy- 
four priority pollutants for which octanol-water 
coefficients are available can be expected to be 
transferred in significant quantities to the solids 
phase via sorption during biological wastewater 
treatment; and (6) Comparison of predicted chloro- 
form removal with measured removals in conven- 
tional activated sludge and ASB processes suggests 
that overall chloroform removal is accurately pre- 
dicted by the model for these two types of process- 
es under the conditions of comparison used here. 
(Lantz-PTT) 
W88-04472 
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REDUCTION OF MICROBIAL INDICATORS 
AND VIRUSES IN A CYPRESS STRAND, 
Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 5D. 
W88-03559 
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DISINFECTION EFFICIENCY AND PROB- 
LEMS ASSOCIATED WITH MATURATION 
PO 


INDS, 
State Pollution Control Commission, Lidcombe 
(Australia). 
For primary bibliographic entry see Field 5D. 
W88-03561 


SURVIVAL AND TRANSPORT OF HEPATITIS 

A VIRUS IN SOILS, GROUNDWATER AND 

WASTEWATER, 

a Carolina Univ. at bd Hill. Dept. of 
vironmental Sciences and Engineering. 

walaen’ bibliographic entry see Field 5B. 


EPIDEMIOLOGICAL MODEL OF THE PO- 
TENTIAL HEALTH TED WITH 


RISK ASSOCIA’ 
VARIOUS PATHOGENS IN WASTEWATER 
IRRIGATION, 
Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 
For primary bibliographic entry see Field 5C. 
W88-03581 


PROSPECTIVE EPIDEMIOLOGICAL STUDY 
OF HEALTH RISKS ASSOCIATED WITH 
WASTEWATER UTILIZATION IN AGRICUL- 


TURE, 

Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab 

For primary bibliographic entry see Field 5C. 
'W88-03582 


CASE STUDIES IN CO-COMPOSTING, BY E. 
EPSTEIN. 


E. Epstein. 
BioCycle BCYCDK, Vol. 28, No. 3, p 24-26, 
March 1987. 4 fig, 1 tab. 


Descriptors: | *Co-composting, 

Waste disposal, °Slud Si, "Mame “Sind 
aste com: 

treatment, *North Carolina, *Case stuliea, *Solid 

wastes, Wastewater, Techaglogy. E Economics, Cost 

analysis, Cost-benefit analysis, Sludge disposal, 

Metals, Recycling, Fuel, Environmental sanitation. 


Co-composting of sewage sludge is a well-estab- 
lished technology and widely practiced in Europe- 
an countries. The advantages of co-composting 
are: reduced cost of sludge composting by using 
the solid waste as bulking agent; incorporation of 
diverse waste streams; lower capital costs than 
most alternative technologies; and combining the 
cost of sludge and solid waste 
advantages include: process flexibility through 
modular construction; reduced volume and mass of 
solid waste to landfills; good environmental con- 
trol; marketable products can be roduced; and 
compatibility with recycling. The pcm main ele- 
ments of i are: preprocessing; com- 


eas postprocessing. (Main-PTT) 
88-03594 


ASSESSING RISK OF SOLID WASTE COM- 
POST, 


Wisconsin Univ.-Stevens Point. 


For primary bibliographic entry see Field 5C. 
W88-03595 


ANALYSIS OF EPA GUIDANCE ON COM- 
POSTING SLUDGE: PART III-OXYGEN, 
MOISTURE, ORDOR, PATHOGENS, 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of —_—— 

For primary ibliographic_ entry see Field SD. 
W88-03596 


WINTER APPLICATION OF SLUDGE, 
New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


ing. 

L. M. Naylor, R. Guest, J. A. Johnson and, and C. 
R. Baker. 

BioCycle BCYCDK, Vol. 24, No. 3, p 46-48, 


March 1987. 13 ref. 


Descriptors: *Sludge disposal, *Land 
*Environmental protection, *Agricultural runoff, 
*Water pollution control, *Wastewater disposal, 
Mg —_ Soil —— Regulations, 

aspects, Water lution, Nutrients, Crop- 
land, Heavy metals, Water quality control, Crop 
yield, Fate of pollutants, Poultry. 


Land application disposal methods were examined 
as an economic means of 
wastewater sludge containing food rao ae Te- 
siduals from a poultry pcos = messi 7 | 
winter. Wastewater residuals 0.5 
solids with 11% nitrogen, 2% cabecheonds 0.75% 
potassium, and acceptable levels of essential and 
— The residuals were aj 
lication cells at rates of 0, 8, 
56,000 gallons acre. The 
solids application rates were 0, 0.2, 0.4, 0.6 and 1.1 
dry tons per acre. Residuals were absorbed by 
snow or into the soil within 30 minutes following 
application. Differences in hay yield and quality 
were minor among treatments: Pre sria gene 
produced greater yields than the control. Winter 
application of residuals can be, under a carefully 
controlled and a program to avoid 
— an environmentally sound management 
ice. (Main-PTT) 
1788-03597 


MOUNT HOLLY MAKES A BUSINESS OUT 
OF SLUDGE PROCESSING, 
_om Holly and BE Ba Authority, NJ. 

a Dunn, and D 


Ne ‘4. p is Apa 198 1987. 


Descriptors: *Sludge, *Slud disposal, 
*Wastewater treatment facilities, r control, 
*Mount Holly, Economic stra was, Sand byes Er 
fluents, New Jersey, Industrial 

Regulations, Landfills, wg = Ba ds, Sampling 
Toxicity, Oxidation, Dye i 

quality standards. 


Management, Vol. 134, 


At Mount Holly, New Jersey, the local sewerage 
authority accepts sludge, sep leachate and 
non-hazardous industrial wastes other treat- 
ment plants and generators in the area, and ther- 
mally processes it with its own. The practice of 
pees vs. Joc processing off-site material was the 
result of excess capacity in Mount Holly’s slud, 
processing plant, and new sludge disposal regula- 
tions established by the New Jersey it of 
Environmental Protection. To increase efficiency, 
procedures for sampling off-site solids; receiving 
the material; dealing with increased odors from 
tipping and receiving; and handling the impact of 
the additional material on plant processes have 
been devel . discharge cai has remained 


adsorption in the biological treatment ag ir. 
serve the quality of the final dischar; Nae ot 
ng sand filters provide a backup w 
Pager hewn apa tape Ppcenbor car 
type of material to be processed. Processing off- 
site todates has been successful at Mount Holly, and 
is a + medi of revenue that offsets some of the 


Wes0303 


DENVER’S LONG DISTANCE RAW SLUDGE 
TRANSFER PAYS OFF, 

Metropolitan Denver Sewage Disposal District 
No. 1, CO. 

M. C. 

Public Works PUWOAH, Vol. 118, No. 4, p 47-49, 
April 1987. 1 fig. 


Descriptors: *Sludge transfer, *Denver, Colorado, 
*Economic ary - all *Gasification, 
*Sewage sludge, *Planning, * 
Pumps, Laminar flow, Valves, 7 
toring. 


» Pipeline, 
low moni- 


The Denver Sewage Disposal District initiated an 
engineering study to determine the feasibility of 


transferring all primary sludge from the Denver 
Northside Slant (DNS) through an existing 1.6- 
mile pipeline system to the Central Plant for anaer- 
obic digestion until the Central Plant expansion is 
completed. The transfer of raw sludge from DNS 
to the Central Plant would allow Sr og 
of DNS digestion operations, red 
ations and maintenance costs, and wo! r produce 
more methane gas at the Central Plant. Cost of the 
sludge transfer system was estimated at $50,000 
while total benefits would be approximately 
$500,000. oigh gressive cavity pumps were 
low level switch was installed in 
DNS se a well, a flow switch was installed 
in the suction port of each pump, and a pressure 
sensor was installed in the common discharge line 
to shut off the motor if the pressure in the sludge 
line exceed 125 psi. Preliminary data show that 
additional gas generated from the DNS raw sludge 
transfer project is worth approximately $600 a day. 


W88-03633 


DISPOSAL OF eae AND ACID- 
GENERATING SLUDGES IN THE FERTILIZ- 
ER MANUFACTURING INDUSTRY, 

Smith, Adrian Consulting, Inc., North Vancouver 
(British Columbia). 

A. Smith. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 14, No. 1, p 1-6, February 1987. 10 ref. 


Descriptors: *Chemical wastes, *Waste disposal, 
*Fertilizer industry, *Sludge disposal, *Industrial 
Poe Fertilizers, Phosphogypsum, Acid sludge, 


Major waste products from fertilizer manufacture 
are calcine and so-called phosphogypsum, calcium 
sulfate. The oxidation and leaching of calcine pro- 
duces a liquid with a strong acidity and hence is 
acid generating. Disposal of p! 57 em ery an 
acidbearing waste, is normally effected by con- 
struction of a tailings impoundment, similar in 
nature to those utilized for tailings disposal in the 
eee industry. This paper adrresses the general 
hemisty, potion potential, and chemical attack 
potential of both calcine and phosphogypsum and 
the impact these have on their . The simi- 
larities and differences in the design philosophy for 
acid-bearing and acid-generating waste facilities 
are then discussed. (Author’s abstract) 

W88-03639 


MODEL TEST OF A PUMPING STATION WET 


MacLaren Plansearch, Inc., Toronto (Ontario). 
For primary bibliographic entry see Field 5D. 
W88-03640 


SWEDISH EXPERIENCES WITH 
CHEMICAL PRECIPITATION IN STABILIZA- 
TION PONDS, 

Luleaa Univ. (Sweden). 

For primary bibliographic entry see Field 5D. 
W88-03641 


prog alt STATE AND FUTURE DIRECTION 
IF COUNTERMEASURES FOR POLLUTION 

FROM DOMESTIC WASTEWATER IN JAPAN, 

Environment Ager. Tokyo (Japan). Water Pol- 

lution Control Di 

For primary bibliographic entry see Field 5D. 

W88-03702 


AND REUSE OF HUMAN 
WASTES, AND THE PRESENT STATE OF 
WATER RESOURCES, IN CHIN. 
Chinese Society of Environmental Science, Beijing 
(China). 
For primary bibliographic entry see Field 5D.. 
W88-03703 


NIGHT SOIL TREATMENT IN KOREA, 
Yeungnam. Univ., Gyeongbug (Republic of 
Korea). Dept. of Urban Engineering. 





For eer bibliographic entry see Field SD. 
'W88-03704 — 


yam 2 WASTEWATER TREATMENT 
DISPOSAL IN THE PHILIPPINES, 
for, Soe bibliographic entry see Field 5D. 


TOWARD AN AFFORDABLE HUMAN WASTE 
MANAGEMENT PROGRAMME FOR THE 
POOR - A REPORT ON BANGLADESH, 

Department of Public Health Engineering, Dacca 


we rimary bibliographic entry see Field 5D. 


3706 


MANAGEMENT OF HOUSEHOLD HUMAN 
WASTE IN JAPAN, 
Ministry of Health and Welfare, Tokyo (Japan). 


For primary bibliographic entry see Field 5D. 
W88-03707 


SANITATION PROGRAM DEVELOPMENT 
FOR RURAL THAILAND IN RELATION TO 


Asian Inst. of Tech., = Thailand). Div. of 
Environmental En; 


For primary bibliographic entry see Field 5D. 
W88-03708 


EVOLUTION OF LOW TECHNOLOGY WASTE 
WATER DISPOSAL IN THE DEVELOPED 


JUNTRIES AND ITS IMPLICATION FOR 
THE DEVELOPING NATIONS, 
Washington Univ., Seattle. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 5D. 
W88-03709 


INTERNATIONAL ig FOR bey 
IMPROVEMENT 


ENVIRONMENT. 
SANITATION BY JAPAN, 
Ministry of Health and Welfare, Tokyo (Japan). 
For primary bibliographic entry see Field 5D. 
W88-03711 


NORTH AMERICAN AND EUROPEAN EXPE- 
RIENCE WITH BIOLOGICAL TOILETS, 
Environmental Protection Agency, Cincinnati, 
OH. Water 


Engineering Research Lab. 
For primary bibliographic entry see Field 5D. 
'W88-03714 


BASIC CONCEPTS AND PROCEDURES FOR 


MANAGMENT AREAS, 
Japan International Cooperation Agency, Tokyo 
(Japan). 

K. Sakurai. 

Water Science and Technolo; 

18, No. 7/8, p 113-120, 1986. 1 fig, 1 tab. 


WSTED4, Vol. 


Descriptors: *Pollution control, *Water pollution 
control, *Solid waste disposal, *Waste 

Solid wastes, Public health, Urban areas, Urban 
planning, Urban sociology. 


Improvement of basic sanitation including solid 
waste management is an urgent need in urban 
fringe areas of developing countries. The research 
and development of non-conventional solid waste 
management systems for these areas has been car- 
ried out in large Latin American cities because the 
conventional door-to-door collection technology is 
not applicable for technical, economic and socio- 
cultural reasons. The basic concepts and proce- 
dures for the nif. samroeee of solid waste manage- 
ment in urban fringe areas are clear. Due to the 
rapid transition of these areas in quantitative and 
qualitative terms, the necessity of further active 
discussions on this theme based on practice is 
concluded. For example, some technologies which 
may have been appropriate for the first generation 
who migrated from rural areas may not be appro- 
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 aiomag for the second and third generation who 

accustomed to urban life. It may be 
more practical to consider such technologies as 
transitcrily appropriate. (Author’s abstract) 
W88-03716 


PEOPLE WHO GET IN THE WAY: CHANGING 
VALUES IN URBAN WASTE MANAGEMENT, 
York Univ. (England). Inst. of Social and Econom 

ic Research. 


For rimary bibliographic entry see Field 5D. 
W88-03717 


AN, 
tony Inst. for Environmental Studies, Tsukuba 
ie bibliographic entry see Field 5D. 


PROLONGED EFFECT OF LAND DISPOSAL 
OF HUMAN WASTES ON SOIL CONDITIONS, 
National Research Centre, Cairo 


(Egypt). 
For primary bibliographic entry see Field 5D. 
W88-03744 


USE OF SOIL FOR DISPOSAL OF DOMESTIC 
SEWAGE, 
Ebara Research Co. Ltd., Fijisawa (Japan). 


For primary bibliographic entry see Field 5D. 
W88-03745 


ASPECTS OF LAND DISPOSAL OF 
WASTEWATER AS EXPERIENCED IN GER- 
MANY, 


Technische Univ. Braunschweig (Germany, F.R.). 
Inst. fuer Stadtbauwesen. 


For primary bibliographic entry see Field 5D. 
W88-03746 


TREATED SEWAGE FINDS FRUITFUL 
For primary bibliographic entry see Field 3C. 
W88-03815 


USE, 


COMPOSTING’S EMERGING ROLE IN 
SLUDGE MANAGEMENT: A NATIONAL PER- 


Black and Veatch, Ty 

R. D. Kuchenrither, D. M. Diemer, W. J. Martin, 
and F. J. Senske. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 59, No. 3, p 125-131, March 1987. 3 
fig, 2 tab, 4 ref. 


Descriptors: *Sludge disposal, *Composting, 
*Wastewater treatment facilities, *Philadelphia, 
*Denver, *Oakland, Land disposal. 


Use of com as a potential sludge manage- 
ment tool, =. limited to small-scale 
wastewater treatment facilities is now finding 
wider acceptance. This is primarily due to increas- 
ing public and regularity pressures to lessen the 
ility of landfills and oceans for sludge dis- 
es Three large facilities located in Philadelphia, 
Pa., Denver, Colo., and Oakland, Calif., demon- 
strate this new trend. The Philadelphia facility is 
ex] to be completed in Saniar 1988. This 32 
ion dollar facility includes: scales and scale 
house, mixing and receiving building, 64,000 sq ft 
compost drying structure, one acre screening area, 
operation and maintenance center, 18-acre com- 
posting area with semi-permanent aeration system 
and areas for wood chip and compost storage. This 
facility, with its maximum daily capacity of 405 
dry tons of sludge, is the largest in USA. The 
sludge compost products are used in four pro- 
grams: marketing, bulk application, strip mine rec- 
lamation. and giveaway. Use of the compost in 
Garden State Track, Keystone Raceway, 
hotels in Atlantic City, NJ, golf courses and other 
areas point to the success of the marketing effort 
by the city of Philadelphia. Other bulk uses are in 
farmlands both in Pennsylvania and New Jersey. 


Of the four usages of com poe ag sludge strip mine 
reclamation is the most costly. The Denver facility 
put into service in June 1986 has a capacity of 100 
dry tons per day. The high-grade finished compost 
sells for $12-16 per cu yd delivered. Market study 
pres pen the or sey a this product will be five 

times greater Oakland facility 
grew out of the e onginat 19 1944 treatment plant. The 
present plant, a six-acre facility, started operation 
in pe 1983 and at B nwe roduces 17 tons per 
day of dry compost. penal orm study indicates 
that sales revenues a $6-$9/cu os are ccioille 


(Ray-PTT) 
W88-03828 


RHIZOSPHERE MYCOFLORA OF GROUND- 
NUT GROWN IN SEWAGE AND SLUDGE 
TREATED SOILS, 

Marathwada Univ., Aurangabad (India). 

L. V. Gangawane, ‘and L. Kulkarni. 

Indian Phytopathology IPHYAU, Vol. 38, No. 4, 
p 756-757, December 1985. 1 tab, 5 ref. 


Descriptors: *Wastewater irrigation, *Sludge dis- 
posal, *Soils, Rhizoplane, Land disposal, Fungi, 
Agriculture, Domestic wastes, Groundnut. 


The microbial changes in the root areas of ground- 
nut grown in sewage and sludge treated soils were 
studied. Experiments were carried out in earthen- 
ware pots —— filled with activated sludge 
and normal soil (1:1). Other pots were filled 
with sandy loam soil collected from fields irrigated 
with well water. These pots were than irri 
with domestic untreated sewage. Control pots con- 
tained the above sandy-loamed soil and were irri- 
gated with tap water. A total of 22 species of fungi 
were observed during the growth period of 
— plants. A higher number of species was 
found in sewage-treated soils (17) than in sludge- 
treated soils (14) as against only 13 in untreated 
soils (control). These differences in the rhizoplane 
mycoflora can be attributed to the direct effect of 
different constituents present in the sewage or 
sludge or Ann wygr aned to the changes in root exudate 
pattern of the plants. (Ray-PTT) 

W88-03846 


MONITORING AND STUDY PROGRAM OF 
AN INTERREGIONAL WASTEWATER RECLA- 
MATION SYSTEM FOR AGRICULTURE, 
Technion - Israel Inst. of Tech., Haifa. 

For primary bibliographic entry see Field 3C. 
W88-03851 


RECYCLING TO REDUCE SEDIMENT DIS- 
CHARGE IN PLACER MINING OPERATIONS, 
Alaska Univ., Anchorage. 

For primary bibliographic entry see Field 5D. 
W88-03855 


HEAVY METALS IN SOIL FROM LAND REC- 
LAMATION WITH SLUDGE, 

Indiana Univ. of Pennsylvania. 

S. L. Tackett, and A. M. Yadvish. 

Journal Water Pollution Control Federation 
JWPFS5, Vol. 59, No. 5, p 294-298, May 1987. 4 
tab, 14 ref. 


Descriptors: *Sludge disposal, *Heavy metals, 
*Municipal sludge, *Land reclamation, *Strip-mine 
land, *Somerset county, Pennsylvania, Lead, 
Copper, Zinc. 


Municipal sludge has been used in Somerset 
county, Pa., as a fertilizer for reclaiming strip- 
mined land. Although the effects of sludge use on 
cropland, —e build-up of heavy metals in soil 
are known, the long term effects of municipal 
sludge in strip-mined land is not known. There is a 
paar ge for greater heavy metal build-up in strip- 
mined than in cropland, because sludges with 
higher metal concentrations are permitted for mine 
land reclamation and more sludge is applied per 
acre for reclamation purposes. strip-mined 
land tends to be more porous than agricultural 
land. There was a definite increase in lead, copper, 
and zinc concentrations in the soil following the 
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land application of sludge. Although the actual 
concentrations of the three metals varied widely 
from place to place in the fields, their av 
values showed a distinct relationship between 
metal build-up in the soil and the metal pe tendo 
tion in the sludge. Cadmium concentration varied 
in the soil samples but the average v yy yoo oo 
cantly higher non: disturbing 
aspect of this research, was fe inaing that most of 
the sites reclaimed with sludge are now used for 


fi y- 
W88-03858 
EXTRACTABILITY AND BIOAVAILABILITY 


SAMPLED 5 
YEARS AFTER APPLICATION OF SEWAGE 


er al Ex tal S Harpend: 
perimen tation, en 

(England). t. of Soils and Plant Die nee 

J. R. Sanders, T. M. Adams, and B. T. 

Journal of the Science of Food and Agriculture 

JSFAAE, Vol. 37, No. 12, p 1155-1164, Dec. 1986. 

1 fig, 8 tab, 18 ref. 


Descriptors: *Zinc, *Nickel, *Cadmium, Geren Sheed 
*Barley, *Beet, *Sludge, *Sludge disposal, 

disposal, Metals, Bioaccumulation, Denmark, Soil 
types, Hydrogen ion concentration, Crop yield. 


Sewage sludge containing high concentrations of 
potentially toxic elements such as zinc, nickel, cad- 
mium and copper poses problems when deposed of 
on agricul land. Added metals may accumu- 
late and persist in soils and cause enhanced plant 
uptake many years after sludge application has 
ceased. The chemistry and bioavailability of added 
metals have been studied frequently, but over rela- 
tively short periods orang Fao sludge ——— 
long term effects rarely been measured 
three Danish ex its testing identical ¢ pam 
ties of sewage slud, wen eye > Pee 
the application of sludge ceased. Chemical studies 
on the soils involving single and sequential extrac- 
tions, displaced solution measurements and plant 
uptake experiments in a glasshouse showed that 
sludge-added zinc, nickel, cadmium and copper 
persisted in extractable and bioavailable forms in 
the topsoils and that soil pH and texture influenced 
their c! and availability. 0.1 M calcium 
chloride is the best extractantant those tried 
for predicting A se concentrations. was no 
effect either of soil or of sludge treatment on the 
yield of barley plants. (Ray-PTT) 
'W88-03878 


EFFECT OF SLAUGHTERHOUSE EFFLUENT 
AND WATER IRRIGATION UPON AGGREGA- 
TION IN SEASONALLY DRY NEW ZEALAND 
SOIL UNDER PASTURE, 

New Zealand Soil Bureau, Lower Hutt. 

G. J. Churchman, and K. R. Tate. 

Australian Journal of Soil Research ASORAB, 
Vol. 24, No. 4, p 505-16, 1986. 3 fig, 4 tab, 35 ref. 


Descriptors: *Soil aggregates, *Slaughterhouse ef- 
fluents, *Land disposal, *Irrigation, *Wastewater 
irrigation, *Clays, Scanning electron microscopy, 
Pastures, Organic matter, Effluents, Food-process- 
ing wastes. 


The aggregation of soils is affected by organic 
matter, soluble ions and water, among other fac- 
tors. Slaughterhouses play an extremely important 
oe in New Zealand’s economy. Much slaughter- 
ouse effluent is disposed on pastures. Studies of 
the long-term (> 25 yr) treatment of a slit loam 
soil under pasture with slaughterhouse effluent 
showed that effluent did not affect macroaggregate 
stabilities as measured by wet-sieving, but in- 
creased the stability of clay aggregation as meas- 
ured after selective tion treatments. 
Highly humidified organic matter was associated 
with the soil clays as a result of slaughterhouse 
effluent treatment. Studies of the ly long- 
term irrigation of the same soil type with water 
showed that water decreased the stabilities of ma- 
croaggregates as long as Bag were kept —s = 
increased their stabilities after air-drying. 
electron microscopy showed a web that tome 
firmly bound to soils only after drying. Stabilities 


of ted clays were largely unchanged by 
water iigation tion, though hele coast to the 
. by this 


cations was increased b 

bers or to the extent of mycorrhizal infection. 
(Ray-PTT) 

W88-03881 


SUBSURFACE INJECTION OF LIQUID 
WASTE WITH EMPHASIS ON FLORIDA, 
— Survey, Tampa, FL. Water Resources 


iV. 
J.J. Hickey, and J. Vecchioli. 
Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. USGS Water-Supply Paper 2281, 1986, 
25 p, 19 fig, 5 tab, 26 ref. 


Descriptors: *Injection wells, *Underground waste 
disposal, *Florida, *Waste disposal. 


Subsurface injection of liquid waste is used as a 
disposal method in many parts of the country. It is 
used particularly when other methods for manag- 
ing liquid waste are either not possible or are too 
costly. Interest in subsurface —— as a waste- 
disposal method stems partly from a recognition 
+p surface disposal of liquid waste may establish a 
veg for degrading freshwater resources. 
a conditions are suitable and 
where surface disposal may cause contamination, 
subsurface Saiketion. is considered an attractive al- 
ternative for waste disposal. Decisions to use sub- 
surface injection need to be made with care be- 
cause, where hydrogeologic conditions are not 
suitable for injection, the risk to water resources, 
ularly groundwater, could be great. The se- 
lection Of subsurface injection as a waste-disposal 
method requires thoughtfw deliberation and, in 
some extensive data collection and anal- 
yses before a decision is finally made. Subsurface 
injection is an unusual method of waste di 
As such, many state and local governmen 
cials and environmentally concerned citizens who 
make decisions about was alternatives 
may know little about it. This report presents an 
elementary to subsurface injection and pre- 
sents sul face injection practices in Florida as an 
— of how one state is managing injection. 


(USGS) 
W88-03900 


POLLUTION POTENTIAL OF PIT QUARRIES 
EMPLOYED AS WASTE DISPOSAL SITES, 
Missouri Univ.-Rolla. Dept. of ee 

R. D. Rechstien, C. Woodbury, L. Awalt, and Ss. 
McDonnell. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-183208/ 
AS. Price codes: A03 in paper copy, AOI in micro- 
fiche. Final Technical Completion Report, Misso 
ri Water Resources Research Center, Columbia. 
November 22, 1982. 22 p, 9 fig, 13 ref. Contract 
pod 14-34-0001-2127. Project No. OWRT A-136- 


Descriptors: *Path of pomeer *Leachates, *San- 
itary landfills, * disposal, *Quarries, Waste 
disposal, Leaching, Monitoring, Models, Model 

i ‘ollutant identification, Missou- 


The use of abandoned pit quarries as waste dispos- 
al sites presents a preblem of potential water pollu- 
tion if leachate is carried through existing channels 
to areas far removed from the depositional site. A 
geophysical procedure based upon an electrical 
resistivity method was used to map small concen- 
trations (volumes) that would represent leakage, or 
migration, of the leachate from the filled pit. The 
Dipole-dipole electrical resistivity field procedure 
was found suitable for monitoring leachate from 
the waste disposal site known as the Gray Clay 
mine. An inverse modeling procedure employing 
3 ha centers was adopted to locate small pockets 

of highly conductive leachate. Although the alpha 
center inversion technique appears to be quite 
promising as a method of monitoring sanitary land- 
Lap for their pollution potential, considerable work 

is required to refine the method to a practical 
application method. (Geiger-PTT) 
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W88-03933 


REUSE OF INDUSTRIAL FERMENTATION 
WASTEWATERS, 
Puerto Rico Univ., Mayaguez. Dept. of Chemical 


For primary bibliographic entry see Field 3C. 
W88-03940 


CHEMISTRY OF HEAVY METALS IN DI- 
GESTED SEWAGE SLUDGE - I. COPPER (iD) 
COMPLEXATION WITH SOLUBLE ORGANIC 


MATTER, 
— Univ. (England). Dept. of Agricultural Sci- 


For ‘primary bibliographic entry see Field 5D. 
W88-04017 


CHEMISTRY OF HEAVY METALS IN DI- 
GESTED SEWAGE SLUDGE - II. HEAVY 
METAL COMPLEXATION WITH SOLUBLE 
ORGANIC MATTER, 

Oxford Univ. (England). Dept. of Agricultural Sci- 
ence. 

For primary bibliographic entry see Field 5D. 
W88-04018 


AMMONIA VOLATILIZATION FROM 
LIQUID Pp SEWAGE SLUDGE AS AF- 
FECTED BY PLACEMENT IN SOIL, 
Aatedad| ba Service, Suffolk, VA. Tide- 
water Research and Continuing Education Center. 
F. J. Adamsen, and B. R. Sabey. 

Soil Science Society of America Journal SSSJD4, 
ag hes No. 4, P 1080-1082, July-August 1987. 1 

8, 


Descriptors: *Ammonia, *Volatilization, *Sludge, 
*Land application, *Wastewater disposal, Nitrifi- 
cation, Loam, Chemical analysis. 


In a laboratory study, liquid sewage sludge was 
added to an Olney sandy loam (fine-loamy, Fook, 
i ) at at a rate equivalent to 
w 
NH4- 
N and 21.6 g/kg organic-N on a dry weight basis 
and 27 solids. Surface applied sludge lost 
40.3% of its NH4-N as NH3 in the first 2 weeks 


Pp’ 
sludge lost 0.35% of added NH4-N as NH3 in the 
same period. Total NH3-N loss from surface ap- 
plied liquid sludge was 36.0 kg/ha, which was 
42.4% of added NH4-N. At the end of the study 
96% of the inorganic-N was in the form of NO3 in 
sludge amended treatments. Fertilizer value of 
liquid sludge will be greater with subsurface injec- 
tion than surface application. Where available N 
limits sludge loading rates surface application 
would reduce land requirements. (Author’s ab- 
stract) 

W88-04046 


— OF MUNICIPAL SLUDGE TO 


Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

For primary bibliographic entry see Field 5D. 
W88-04071 


BOSTON PROJECT TESTS METHODS AND 


Massachusetts Water 
Boston. 

R. P. Trubiano, M. Thayer, S. J. Kruger, and F. 
Senske 

Biocycle BCYCDK, Vol. 28, No. 7, p 23-26, 
August 1987. 2 tab. 


Resources Authority, 


$ *Composting, *Massachusetts, 
Sludge disposal, *Land disposal, *Recycling, 
*Sludge utilization, Dewatering, Soil amendments, 
Waste disposal, Landfills, Waste management. 


The Massachusetts Water Resources Authority 
(MWRA) began operating a sludge composting 





prog Ra bgp ga yy yject in November 
1984. eye ag orgehte 5,000 sq ft of paved 
area adj vege wate oes Serene ee 
ment p composting 
fclny is fed vether by gravity, or pumped 1 
se eo a connection off the sludge dis- 
charge line to Boston Harbor. Sh is mined 
with bulking material by a front-end loader and 
on a one-foot bed of woodchips. Material is 
in the processing piles for 21 days. After proc- 
essing, the compost pi ae techen dows for 
curing and the 
mechanical 


TREATING WASTEWATER WITH HYA- 


Austin Water and Wastewater Utility, TX. 
For R a bibliographic entry see Field 5D. 
ws 8 


SLUDGE PROVES EFFECTIVE AS FERTILIZ- 


New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


ing. 

J. A. Johnson, T. , and L. M. Naylor. 
Biocycle BCYCDK, Vol. 28, No. 7, p 33-35, 
August 1987. 6 tab, 3 ref. 


Descriptors: *Sludge utilization, *Fertilizer, *Land 
i *Deciduous trees, *Sludge disposal, Ni- 

Minerals, Nutrients, Bio- 

wastes, Waste disposal, Waste 

management, Fertilization, Potassium, Recycling. 


The use of dewatered sewage sludge was com- 
pared with commercial mineral fertilizer as a 
Fao pe hy od er pra wth of 
poplar trees. Dewatered sewage sludge was 

pag yee 22.4, and 44.8 dry mg/ha on 
of 0.24 ha each. Three similar strips 

ed. commercial fe . In-the spring of 

1981, 1 hybrid poplar cuttings were planted. In early 
September of 1982, leaf samples were collected 
from all of the clones in all of the treatments and 
analyzed for nutrient content and total metals. The 
foliar nutrient and mineral analysis showed no 
nt differences between treatments except 


not significantly different from each other nor the 
control in the amount of foliar potassium, whereas 
three plots had a significantly higher 
foliar potassium than the sludge or control p! ven 


amended plots and the controls of fertilized plots. 
The total growth as measured from above-ground 
biomass accumulation in all of the sludge treat- 
ments was larger than that in any of the plots 
treated with commercial fertilizer. For this site, the 
use of municipal sewage sludge was found to be an 
effective fertilizer option for rapid production of 
wae biomass. (Geiger-PTT) 


TALE OF TWO WASTES, 

PPG Industries, Inc., Pittsburgh, PA. 

S. W. Weber. 

pong A aaa Vo. 28, No. 7, p 36-37, 
August 19 


Descriptors: ‘*Calcium carbonate, 


*Municipal 
wastes, *Sludge disposal, 


*Sludge utilization, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


*Land disposal, Waste management, Leachates, 
a nea ya Limestone, 
reclamation, Water pol- 


Sodium com; 
Nios panenien Floors baal Reel cling. 


Tee eee ene br Seale oh 
operations of Pittsburgh Plate Glass Company 
(now called PPG Industries) in the late 20th centu- 
wasteland devoid of 

alkalinity. 


An experiment at the Mesa (Arizona) Agricultural 
the effects of dried sewage 


to supply N in amounts equal to the recommended 
rate; and (3) inorganic fertilizers to provide N, P, 
and K in amounts equal to those applied in 
sewage sludge. The suggested fertilizer 


for wheat was based on past cropping history and 


soluble = were higher in soil fertilized with 
e sludge for 10 ot” than they were in 
ae ps soil. (Geiger-PTT) 


W88-04091 


NUCLEAR REPOSITORIES IN NEW ENG- 
LAND - A REGIONAL THREAT TO WATER 


peer 2g bnew - -ermet heey tao need ag I 
and Pollution Control Commission, Conco: yt . 
M. A. Sills. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 2, p 209-215, June 
1987. 5 fig, 1 tab, 2 ref. 


Descriptors: *Radioactive oe eee, *Site se- 
lection, *Evaluation, *Water tion prevention, 
*Groundwater os. ® ive wastes, 
Groundwater, Water adhen Water supply, 
New Domestic water, Aquifers, Bed- 
rock, Publi —— 


In 1982 the Department of Energy (DOE) was 
directed to find two sites for nuclear waste reposi- 
tories in the continental USA. The repositories 
were to be underground caverns located thousands 
6 Se 2 ae Se oe vol- 

crystalline bedrock formations 


number of pnd oa state and local level 
studies caused the DOE to announce that the 


are explained, and the results of a comprehensive 
technical review of the site in New 
Hampshire are detailed. S; water resource 
limitations at the site include those related to sur- 
face water, groundwater, and public water supply. 


(Wood- 
W88-04163 


OCEAN’S ROLE IN A MULTI-MEDIA DISPOS- 
AL ENVIRONMENT. 

Water Pollution Control Federation, Alexandria, 
VA. 


Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 11, p 927-931, November 
1987. 


*Waste 
— eras al Environmental 
g, Risk analysis, Laws. 


Descriptors: *Ocean dumping, 
*Waste 
effects, Rec 


The role of oceans in an overall waste management 
onteay Wan eee of canine exes: Some believe 
that should be no ocean disposal of waste 
materials. Others believe that the ocean’s enormous 
assimilative and regenerative capacities make it the 

medium of choice. A balance must be 
struck between these two positions. That balance 
appears to lean toward a multimedia approach to 
waste management. The U.S. EPA has expressed 
the same sentiment in a policy statement in which 
it suggests that should consider disposing 
waste where it is least costly to the environment 
and economy. However, EPA in the same docu- 
ment has concluded that it is not ready to make 
decisions on a cross-media, risk-balancing ap- 
proach. At the moment and for at least the next 
few years, EPA does not have scientific data to 
make decisions confidently. It is the view of this 
committee that certain of ocean disposal 
activities should be allowed. Sites should be care- 
fully considered to reduce adverse environmental 
impacts. Greater public awareness is needed about 
the total risks associated with waste disposal 
through each medium, and concerted efforts to 
achieve waste reduction through reuse and recy- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


ee Federal laws and regulations need re-evalu- 
with a goal of reducing conflicts caused by 
ealientieaiadion institutional structures. 
tz-PTT) 
W88-04193 


L.AS WASTEWATER TREATMENT PLANT: 
VICTIM OR VILLAIN, 


For a bibliographic entry see Field 5D. 
W88-04194 


IMPROVED DESIGN AND OPERATIONAL 
PRACTICES FOR MUNICIPAL SLUDGE IN- 
TO 


CINERATORS, 

Environmental Protection Agency, Washington, 
DC. Office of Municipal Pollution Control. 

W. G. Gilbert, F. L. Evans, H. Wall, F. X. 
Reardon, and E. M. Gowen. 

Water Pollution Control Federation Journal 
JWPFAS, Vol. 59, No. 11, p 939-943, November 
1987. 2 fig, 1 tab, 2 ref. EPA Contract No. 68-03- 
3208. 


Descriptors: *Wastewater treatment, *Municipal 
mere ey *Sludge, *Sludge disposal, *Inciner- 
ation, Design standards, W Wastewater treatment fa- 
cilities, ee Regulations, Wastewater 


Multiple-hearth furnace (MHF) and fluid bed fur- 
nace (FBF) incineration systems for wastewater 
sludge are complex and require a high level of 
technical skill for successful operation. Under cer- 


viable alternative for some municipal wastewater 
treatment facilities. Designers, owners, and opera- 
tors of incineration systems should also be aware of 
possible future changes in air emissions require- 
ments for —_ incinerators now being consid- 
ered in Federal regulations development governing 
sludge disposal from municipal wastewater treat- 
— facilities. Sludge incinerator performance can 
be improved by careful attention to equipment 
operation and berg ~ ged and process control. 
For example, recent EPA sponsored research dem- 
onstrates that improvements in incinerator oper- 
ation can be achieved with expert analysis of the 
incineration process, equipment modifications, 
proper operation, and staff training. Operational 
incineration system models in three U.S. cities 
were studied and changes made. Upgrading work 
costs, including staff training, were normally re- 
covered in fuel savings in a 3 to 6 month operating 


INITIAL DILUTION OF HORIZONTAL JET 
IN CROSSFLOW, 

Hong Kong Univ. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W88-04269 


HYDRAULICS OF SHALLOW AND STRATI- 
FIED MIXING 

University of Western Ontario, London. Faculty 
of Engineering Science. 

R.E. ur. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 5, Ag eee May 1987. 14 fig, 1 tab, 18 
ref, 2 a ural Sciences and Engineering 
Researc Count of Canada Grant No. A1169. 


Descriptors: *Outfall, *Dilution, *Di 
*Wastewater disposal, *Buoyant flow, Stratified 
flow, *Mixing, *Channel flow, Hydraulic design, 
Flow profiles, Hydraulic properties. 


The properties of buoyant and dense discharges in 
a horizontal mixing channel were evaluated analyt- 
ically and experimentally. The mixing channel was 
shallow, of specified length and roughness, and 
connected to a reservoir or stream. The flow in the 
channel consisted of a mixing zone and a gradually 
varied counterflow. Mixing modes associated with 
four possible interactions are described. They are: 
Type A, drowned internal jump; Type B, free 
internal jump; Type C, upstream-controlled insta- 
bility; and Type D, downstream-controlled insta- 


bility. Minimum dilution is expected when the flow 
is o} Types A or D, and maximum dilution when 
flow is at the transition between Type B and Type 
C. In a long or very rough channel, Types B or C 
may not be achievable under any discharge condi- 
tion. The analytical model appears to be per of 
icting the essential features of the flow in a 
stratified mixing channel. (Lantz-PTT) 
W88-04270 


REUSE OF DOMESTIC WASTEWATER FOR 
IRRIGATION IN ARID ZONES: A CASE 


STUDY, 
Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Inst. for Desert Research. 

For primary bibliographic entry see Field 3C. 
W88-04277 


REUSE OF MUNICIPAL WASTEWATER IN 


ARID COUNTRIES, 
Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

For primary bibliographic entry see Field 3C. 
W88-04353 


IMPACT OF PULP AND PAPER MILL 
WASTEWATER ON CROP AND SOIL, 
National Environmental Engineering Research 
ry: Nagpur (India). 

A. S. Jawetine, and P.V.R. Subrahman: 
Water Science and Technology W: . Vol. 
19, Nos. 5/6, p 693-700, 1987. 2 fig, 5 tab, 8 ref. 


Descriptors: *Pulp wastes, *Pulp and paper indus- 
try, *Water pollution effects, *Water reuse, Im- 
oe water use, Wastewater irrigation, Sodium, 

ae yield, Chlorination, Water pretreatment, Soil 


Field and laboratory studies were carried out for 3 
yr pulp mill pee ha ger for crop irrigation. 
ip mill wastewater used in 
the ttady tall thder the claas C38! to C4S2, and 
was found suitable for use on coarse te: soils 
with salt tolerant crops. Crops like maize, barley, 
wheat, kenaf and sesbenia were grown successful- 
ly. Wastewater i increases the soil ex- 
le sodium per cent (ESP). The increase in 
ESP at the end of 3rd year was 30.0. However 
even at this level there was no a poser de- 
crease in the yield of crops and hydraulic 
ties of soil. Soil equilibrium studies show that f if 
the pulp mill wastewater is diluted with chlorina- 
tion and h hiorite wastewater in either 4:1 or 
3:1 p tions, the resulting wastewater can be 
successfully used on coarse to medium textured 
soils without the problem of sodicity. (Author’s 


abstract) 
W88-04354 


SYSTEM 
TWENTY-FIVE YEARS OF OPERATION, 
Latrobe Valley Water and Sewage Board, Traral- 
e (Australia). 
L. Reidy, and G. W. Samson. 
Water Science and Technolo; 
19, Nos. 5/6, p 701-710, 1987. 4 fig, 6 tab. 


WSTED4, Vol. 


Descriptors: *Wastewater disposal, 
wastewater, ‘*Industrial wastewater, *Latrobe 
River Valley. *Australia, Wastewater eg 
Environmental effects, Economic aspects, Per. 
formance evaluation, Costs, Soil quality. 


A low-cost wastewater disposal system was com- 
missioned in 1959 to treat domestic and industrial 
wastewaters generated in the Latrobe River valley 
in the province of Gi , within the State of 
Victoria, Australia. Latrobe Valley is the 
center for large-scale generation of electricity and 
for the production of pulp and In addition, 
other industries have u p ares coal re- 


land. Several important lessons have been learned 
this system. First, the 


that what was appropriate treatment in 1959 is ‘not 

ly acceptable in 1985. Second, the magni- 

by this tes “aisposal roar imag- 
by w-cost lure was not 

ined when the proposal was implemented. As a 

consequence, clean-up procedures which could 

remedy the adverse effects of 25 yous of ley Water 

costly. The 


y 
‘Assomed the poositll Pai iitation of degrsd. 
ity of rel 
ed wetlands having a volume of the order of 


LOW COST CONTROLLED COMPOSTING OF 
REFUSE AND SEWAGE SLUDGE, 


Leeds Univ. (England). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5D. 
W88-04368 


REGIONAL SLUDGE TREATMENT AND DIS- 
POSAL OPTIMIZING RELIABILITY AND 


COST, 
Karlsruhe Univ. aw F.R.). Inst. fuer Sied- 
I asser wirtschaft. 


For primary bibliographic entry see Field 5D. 
W88-04369 


EVALUATION OF HEAVY METAL LEACHA- 
BILITY FROM SOLID WASTES, 

Environmental Protection Service, Burlington 
(Ontario). Waste Water Technology Centre. 

For primary bibliographic entry see Field 5B. 
W88-04386 


FLOW OF SURFACE BUOYANT JET IN 
CROSS FLOW. 
gata Research Unit, Wallingford (Eng- 


For primary bibliographic entry see Field 5B. 
W88-04390 


PERFORMANCE EVALUATION OF SURFACE 
RT AND DISPERSION 


Argonne National Lab., IL. 


For primary bibliographic entry see Field 5B. 
'W88-04392 


TWO-DIMENSIONAL BUOYANT JETS IN 
TWO-LAYER AMBIENT FLUID, 

Michigan State Univ., East Lansing Dept. of Civil 
and Environmental Engineerin; 

For primary bibliographic ay. see Field 5B. 
W88-04394 


INFLUENCE OF SURFACE WAVES ON OUT- 

FALL DILUTION, 

Miami Univ., Coral Gables, FL. Dept. of Civil and 

Architectural Engineering. 

D.A. Chin. 

Journal of Hydraulic Engineering JHEND8, Vol. 

113, No. 8, p 1006-1018, August 1987. 6 fig, 2 tab, 5 

~ = Engineering Foundation Grant No. 
-A- 


a 


_ *Surface *Waves, 





source of the region, e.g., gasification p and 
char production. Consequently, industrial 
wastewaters have been dominant in the disposal 
system for the past 25 years. The mixed industrial- 

domestic wastewaters were to be transported some 
80 km to be treated and disposed of by irrigation to 
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wal 
, *Outfall, 
ants, Hydraulic properties, 
waters, Mathematical analysis. 


ters, 
*Path of pollut- 
ing, Shallow 


The influence of surface waves on the dilution of 
buoyant discharges is investigated. The relevant 





dimensionless variables were derived. In the case 
of stagnant unstratified environments, the dilution 
depends on six dimensionless variables. An experi- 
mental program was conducted to determine the 
relationship between surface wave parameters and 
the dilution relative to the no-wave case. The 
dimensionless 


assigned values that ic of 
were ues are c! of op- 
erating ocean outfalls and are not wave-related. 
The results indicate that in shallow outfalls, in a 
Wace s siguitcontty Wnhor cea tor tap se 
lution is for no- 
wavs Con: vas Velliod tet, Tot ae outa a6 
ee ae istent waves whose ampli- 
30 cm and w period is 5 s, the 

dilution =i gue im for the nowave case. This 
portant to the economics of 

ally with the tle offshore 

nited States. 


W88-04395 


SOCIO-ECONOMIC DEVELOPMENT LEVELS 
AND ADEQUATE TECHNOLOGICAL POLICY 
FOR WATER RESOURCES MANAGEMENT, 
Ruhrverband, Essen (Germany, F.R.). 

aan bibliographic entry see Field 5D. 


For 
ws 


5F. Water Treatment and 
Quality Alteration 


EVALUATION OF PACKED TOWERS FOR RE- 
MOVING VOLATILE ORGANICS FROM SUR- 
FACE WATERS, 

Arkansas Univ., Fayetteville. Dept. of Civil Engi- 


neering. 

J. W. Moore. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-149332/ 
AS. Price codes: ‘A03 in paper copy, AOI in micro- 
fiche. Arkansas Water Resources Research Center, 
Fayetteville. AWRRC Publication No. 124, June 
1986. 20 p, 3 fig, 5 ref. Contract No. 14-08-0001- 
G1004. Project No. USGS G1004-04. 


Descriptors: *Packed tower filtration, *Water 
treatment, *Trace organics, Aeration. 


This study analyzes the potential of packed tower 
aeration as a remedial treatment process for the 
removal of trace organics from water on either an 
acute or chronic basis. Both t-scale and full- 
scale installations of the pac! tower process 
were reviewed. Included are basic modeling con- 
siderations for the removal of volatile trace organ- 
ics from raw water. Included also is an assessment 
utticwu "== 
: water. (USGS) 
Wes03 


WATER CHLORINATION: ENVIRONMENTAL 
IMPACT AND HEALTH EFFECTS; VOLUME 
4, BOOK 2: ENVIRONMENT, HEALTH, AND 


RISK. 
For primary bibliographic entry see Field 5C. 
W88.03505 naiete eas 


ge ASSESSMENT AND CONTROL: 
peat IC POWER RESEARCH INSTI- 


Electric Power Research Inst., Palo Alto, CA. 
W. Chow, and R. K. Kawaratani. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 887-900, 1 fig, 6 tab. 


Descriptors: *Water treatment, *Fouling, *Power- 
plants, *Cooling water, *Chlorination, Inverte- 
brates, Electric powerplants, Ozonation, Monitor- 
ing, Research priorities. 


The Electric Power Research Institute is seeking 

to develop a systematic understanding of biofout 
ing. Projects are underway or are being planned to 
dove data bases, explore chlorine reduction 
techniques and alternatives to chlorination, identify 
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and —— pe creeorn sre me 
tec! ues, nag operating 
guidelines. The uli cal of this research is a 
set of reference panes ot will integrate biofoul- 
ing control with site selection, plant design, com- 
ponent selection, operation and maintenance pro- 
cedures, instrumentation and control ts, and 
regulatory and ecological concerns. (Author’s ab- 


stract 
W88-03512 


MECHANISM OF CHLORAMINE INACTIVA- 
TION OF POLIOVIRUS: A CONCERN FOR 
REGULATORS, 

Hawaii Univ. at Reon, Honolulu. Water Re- 
sources Research Cent 

R. S. Fujioka, K. M. Tenno, and P. C. Loh. 

IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1067-1076, 4 fig, 1 tab, 11 ref. 


Descriptors: *Water treatment, ‘*Disinfection, 
*Chlorination, *Viruses, Chloramine, Poliovirus, 
Regulations, Bromine compounds, Organic com- 
pounds. 


The mechanism gee inactivation, which is 
similar for hypochlorous acid, chloramines, h’ 
bromous acid, and bromamines, involves an effect 
on the protein coat of the virus to prevent the 
normal infectious cycle of poliovirus. However, 
because RNA could be extracted from poliovirus 
determined to be inactivated by these forms of 
Sy Son gh stn a 
within cells, the general public may — 
lowed to ingest -inactivated virus and 
uently become infected as a result of suc- 
release and penetration of the infectious 
RNA from the inactivated virus into the suscepti- 
ble cells of man. No compelling evidence exists to 
show that these infectious viral nucleic acids do 
cause infections in humans, but no evidence denies 
this possibility. From a public health point of view, 
a disinfectant that destroys the nucleic acid of the 
genetic material of a virus is superior to a disinfect- 
ant that does not. The mechanism by which a 
disinfectant inactivates virus should be used as a 
criterion in comparing the relative effectiveness of 
disinfectants. Regulators who must select one dis- 
infectant over another must be cognizant of this 
criterion. (Author’s abstract) 
W88-03525 


REACTIVITY OF CHLORINE DIOXIDE WITH 
NUCLEIC ACIDS AND PROTEINS, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Environmental Health Sciences. 

C. I. Noxx, W. H. Dennis, and V. P. Olivieri. 

IN: Water Chlorination: Environmental Impact 
and Health —— Volume 4, Book 2: Environ- 
ment, Health, and Risk. Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1077-1086, 5 fig. 1 tab, 18 ref. 


Descriptors: *Water treatment, *Chlorination, 
*Disinfection, *Chlorine dioxide, *Viruses, Pro- 
teins, Amino acids, Nucleotides, Cysteine, Trypto- 
phan, Tyrosine, Proline, Histidine. 


The effect of chlorine dioxide on biological com- 
pounds was studied with a model bacteria virus, f2. 
The following conclusions were reached: “iy 1 The 
inactivation of f2 bacterial virus by 3 mg/L chlo- 
rine dioxide increases with increasing pH (5.0, on 
and 9.0). Of the four nucleotides in RNA, 
GMP reacts with chlorine dioxide. Naked f2 RNA 
inactivation occurs more slowly than chlorine di- 
oxide inactivation of intact virus. Five amino acids 
reduced chlorine dioxide by at least 10% within 
one hour. Cysteine, tryptophan, and tyrosine react 
ly with chlorine dioxide at acidic, neutral, and 
pH. Histidine and proline reactions with 
chlorine dioxide are too slow to be considered the 
primary site of inactivation. Consumption of chlo- 
ee ee eee ee 
consumption of chlorine dioxide by intact virus at 
acidic, neutral, and alkaline pH. The f2 proteins 
appear to be involved in chlorine dioxide reactions, 
resulting in rapid viral inactivation. (Cassar-PTT) 
W88-03526 


ENHANCEMENT OF CHLORINE INACTIVA- 

i OF ESCHERICHIA COLI BY SODIUM 

Illinois Inst. of Tech., Chicago. Pritzker Dept. of 

Environmental Engineering. 

C. N. Haas, and M. A. Zapkin. 

IN: Water Chlorination: Environmental Impact 

and Health ae Volume 4, Book 2: Environ- 

ment, Health, and Risk. Ann Arbor Science, Ann 

Arbor, MI. 1983. p 1087-1096, 2 fig, 3 tab, 19 ref. 
*Water treatment, *Chlorination, 


ic sl *Bacteria, Coliforms, Sodium, Chlo- 
rine, Synergistic effects. 


Sodium ions (0.1M sodium chloride or 0.1M 
ergo Pree dese ae ca cater mor apm 
of E. coli by free chlorine. The hee pas te ey 

consistent with the extistence an NaOC! ion pair 
of biocidal efficiency ximately equal to 
HOCI. Theoretical  iateigtions indicate that, 
under proper circumstances, E. coli may exhibit 
greater sensitivity to free chlorine at high pH than 
at low pH. (Cassar-PTT) 

W88-03527 


CHLORINATION AS AN EFFECTIVE TREA 

MENT FOR CONTROLLING PATHOGENIC 
NAEGLERIA IN COOLING WATER OF AN 
ELECTRIC POWER PLANT, 

Tennessee Univ., Knoxville. Dept. of Zoology and 
Entomo 

R. L. Tyndall, G. Kuhl, and J. Bechthold. 

IN: Water Chlorination: Environmental Impact 
and Health ey Volume 4, Book 2: Environ- 
ment, Health, and Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1097-1103, 1 fig, 3 tab, 7 ref. 


Descriptors: *Water treatment, *Disinfection, 
*Chlorination, *Cooling water, *Pathogens, Pow- 
erplants, Electric powerplants, Naegleria fowleri, 
Amoeba, Parasites. 


Chlorine successfully controlled the 

amoeba Naegleria fowleri in the cooling water 
system of an electric powerplant. Phase I chlorina- 
tion of the cooling towers and adjacent canal on 
November 1, 1979, occurred over 5 hours operat- 
ing in the open-cycle mode and resulted in 1.7-8.9 
mg/L free residual chlorine (FRC) a. 1.4-12.4 
mg/L of total residual chlorine (TRC). Phase II, 
two weeks after Phase I, involved treatment of the 


ed in 2.3-10.6 mg/L FRC and 1.8-20 mg/L TRC. 
In both phases the desired 2 m free chlorine 
level was reached. Two more chlorinations, similar 
to Phase II, were conducted in August 1980 and 
September 1981. Each chlorination reduced the 
pathogen levels 50- to 100-fold. However, the 
effect was not permanent, since organisms were 
isolated in some samples in spring and summer of 
1980. (Cassar- 

W88-03528 


NOVEL BACTERICIDAL AGENT FOR TREAT- 
MENT OF WATER, 
Auburn Univ., AL. Dept. of Chemistry. 
S. D. Worley, W. B. Wheatley, H. H. Kohl, H. D. 
Burkett, and J. H. Faison. 
IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Arbor Science, Ann 
Arbor, MI. 1983. p 1105-1113, 2 fig, 1 tab, 10 ref. 
Project A-072-ALA. 

*Disinfection, 


See: 
Agent I, 3-Chloro- 


*Water treatment, 
Chloramines, 
4,'-dumethy!-2-onazolidinone, Toxicity, Chickens, 
Bacteria. 


The chloramine agent 3-chloro-4,4’-dimethyl-2-ox- 
azolidinone (Agent I) has been tested as a bacteri- 
cide for the disinfection of water. It kills E. coli in 
water in a concentration range of about 5 mg/L, 
which is comparable to that used in standard chlor- 
ination in treatment plants. Other bacteria are also 
destroyed by Agent I, although generally requiring 

igher concentration levels. In a laboratory-scale 
water treatment plant Agent I produced bacteria- 
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free water when used in conjunction with a 15-ft 
sand filter. Preliminary toxicity data indicate that 
Agent I and its decomposition products are rela- 
tively nontoxic. A large group of broilers exposed 
to Agent I at the 200 level in their drinkin 
water were not adv: ly affected over an 8-wee! 
Further animals 


poe tolling on 

uman subjects is warranted. Agent I is a stable 
solid and, as such, could not lead to catastrophic 
accidents in treatment plants or during’ public 
transportation. Furthermore, in water solution 
Agent I releases chlorine only on demand and thus 
remains stable in solution for extended 
Chioramines do not tend to produce toxic halo- 
forms in water as does chlorine gas. (Author’s 


abstract) 
W88-03529 


CORRELATION OF WATER QUALITY PA- 
RAMETERS WITH MUTAGENICITY OF 
DRINKING WATER EXTRACTS, 

Health and Welfare Canada, Ottawa (Ontario). 


For primary bibliographic entry see Field 5C. 
W88.03533 


INFLUENCE OF OZONATION ON DIRECT- 
ACTING MUTAGENS FORMED DURING 
DRINKING WATER CHLORINATION, 


rm gece ee (Belgium). 
F. Van Hoof. ig 


IN: Water Chlorination: Environmental Impact 
and Health Effects; Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1211-1220, 7 fig, 2 tab, 8 ref. 


Descriptors: *Water treatment, *Ozonation, 
*Chlorination, *Mutagens, ic co! 
Activated carbons, Adsorption, Fate of pollutants. 


Ozone doses of 2 mg/L removed direct-acting 
frameshift mutagens formed by breakpoint chlorin- 
ation of drinking water and adsorbed on XAD 
resins from neutral solutions. However, the direct- 
acting base-pair substitution mutagens recovered 
under the same conditions were not entirely re- 


best correlation was between mutagenic activity 
and ultraviolet absorbance. Ozone attacked the 
lower-molecular-weight fractions of the organic 
material adsorbing on the XAD resin from neutral 
solutions. The 2 mg/L dose of ozone produced 
hydrophilic direct-acting base-pair substitution mu- 
tagens. Granular activated ae filters, fed with 
ozonated and unozonated influents, did not show 
any mutagenic activity when tested after 6 months 
of operation. (Cassar-PTT) 

W88-03538 


CONTAMINATION OF PURIFIED WATER BY 
MUTAGENIC ELECTROP) 


American Univ., Washington, DC. Dept. of Chem- 


istry. 
For primary bibliographic entry see Field 5B. 
W88-03539 


DRINKING WATER PERSP’ 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

J. A. Cotruvo. 

IN: Water Chlorination: Environmental Impact 
and Health at Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1417-1422, 1 tab, 6 ref. 


Descri tors: *Regulations, *Water treatment, 

ection, *Chlorination, Water pollution ef- 
oan Public health, Risks, Trihalomethanes, 
Chlorinated hydrocarbons, Organic compounds, 
Drinking water, Chloramines, Chlorine dioxide, 
Water pollution sources, Groundwater pollution, 
Solvents, Research priorities. 


The state of drinking water research and regula- 
tory activities in the environmental impact and 


health effects of chlorination has been 


now difficult. (Author’s abstract) 
W88-03552 


WATER CHLORINATION AND FOODS-FDA 
CONSIDERATIONS AND CONCERN’ 
ood 


: Water rination: Environmental Impact 
and Health — Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1447-1455, 3 tab, 30 ref. 


Descriptors: ‘*Regulations, *Water treatment, 
*Chlorination, *Food processing industry, Toxici- 
ty, Water reuse, Wastewater irrigation, Risks, 
Drinking water, Bottled water, Food and Drug 
Adminstration. 


The Food and Drug Administration has amen 
tion over additives used in food processing and 
bottled water, whereas the Environmental Protec- 
tion Agency controls drinking water quality. Reg- 
ulations are described for use of chlorine and other 
chlorinated compounds in cooling water and wash- 
ing water for food processing and for sanitizing 
water for surfaces in bottled water preparation. 
Water for reuse and recycling in food processing is 
often heavily chlorinated, the potential for 
contamination of the food by chlorine byproducts 
CBioriestod deiakag'tiesor sxidteonaiion the ame 
chlorinated drinking water must consider the dail 
averages 20% of total food 
in individuals cons 
amounts of milk (infants), soft drinks or 
rination of or age before 
plication to land and crops can also produce Ghlor- 
mated substances which may be taken into the 
food crops. Reliable data on toxic chlorinated or 
oxidized reaction products are still insufficient, 
it difficult to establish accurate tolerances 
or limits for use of chlorine in food processing and 
drinking water. (Cassar-PTT) 
W88-03555 





TEN YEAR SURVEY OF SALMONELLA AND 
ENTEROVIRUS IN RAW AND TREATED 
bac IN THE GREAT SAO PAULO AREA, 


RAZIL, ¥ 
Companhia de Tecnologia de Saneamento Am- 
a Sao Paulo (Brazil). 

T. Martins, P. S. Sanchez, E. Marques, C. K. 
Stensiiee and A. G. Molina. 
Water Science and TEchnolo oBy WSTED4, Vol. 
18, No. 10, p 53-60, 1986. 1 fig, 5 tab, 24 ref. 


Descriptors: “Wastewater treatment, *Salmonella, 
*Enteroviruses, *Public health, Microorganisms, 
Viruses, Aquatic bacteria, Bacteria. 


A monitoring program was established in 1976 to 
detect Enterovirus and Salmonella in raw and 
treated waters from 9 water treatment plants in the 
Greater Sao Paulo area of Brazil. Salmonella was 
detected in 30.6% of 904 raw water samples but 
absent in 997 samples of treated water. Enterovir- 
uses were detected in 14.9% of 383 raw water 
samples. From a total of 366 viruses isolated, 195 
(53.3%) were Poliovirus, 79 (21.6%) were Echo- 
virus, 30 (8.2%) were Coxsackievirus, and 62 
(16.9%) isolates were untyped. Only 3 out of 975 
treated water samples were positive for viruses 
(Poliovirus type 2, Coxsackie A16, and one un- 
typed isolate); coliformes and Salmonella were not 
detected in these 3 samples, residual.chlorine was 
present. In the sample Te Poliovirus 2 was 
present, free residual chlorine was 1.5 iter and 
pH 9.2. The conventional water treatment proce- 
dures used were, in general, efficient for Entero- 
virus and Salmonella removal. (Authors’ abstract) 


W88-03565 


BACTERIOLOGICAL ASPECTS OF RAIN- 
WATER HARNESSED FOR AN INSTITUTION- 

AL USE - A CASE STUDY, 

Ife Univ. (Nigeria). 

U. A. Adekunle. 


Water Science and Technology WSTED4, Vol. 
18, No. 10 375, 1986. 1 tab, 8 ref. 


Descriptors: *Rain, *Catchment basins, *Rainfall 
collection, *Cisterns, *Public health, Microorga- 

roby ewes Bacteria, Pollutant identification, Coliforms, 
teric bacteria. 


A high school with 1100 students at Ile-Ife, Nige- 
sling talawents ond sooing 6 Oo ues Soloughons 
nessing rainwater storing it for use 

the year. Bacteriological analyses of the under- 
ground stored rainwater and its piped distribution 
system were carried out p.! bi-monthly intervals 


underground storag: i 
ed during 1981-1982, ~) the collection of bacterial 
parameters initiated ‘after the first rains to establish 
its a ae pattern. Aerobic heterotrophic bacte- 
and coliforms were enumerated. 
Few coliforms were observed and no fecal coli- 


forms were isolated. ee 
be practiced for domestic use, particularly in the 


tropical rain forest areas like southern Nigeria, to 
alleviate a shortage of water supply. (Author’s 


W88-03567 


ENTERIC VIRUS REMOVAL FROM WATER 
BY COAL-BASED SORBENTS: DEVELOP- 
MENT OF LOW-COST WATER FILTERS, 
Indian Inst. of Tech., Kanpur. Dept. of Civil Engi- 
neering. 

M. Chaudhuri, and S. S. Sattar. 

Water Science and Technology WSTED4, Vol. 
18, No. 10, p 77-82, 1986. 2 hig, 3 tab, 19 ref. 


Descriptors: *Water treatment, *Enteric viruses, 
ter, Coal tion, *Filtration, *Activated carbon, *Fil- 
filters, Enteroviruses, Viruses, Public 


Using poliovirus type | I (Sabin) and dechlorinated 
tap water, several coal based sorbents were tested 
for their capacity to remove viruses from water. 
The sorbents included bituminous coal from Giri- 


input virus concentration of 2.34-2.83 million PFU 
and sorbent concentration of vy td 0.1 liter, alum 
pretreated coal removed about of the virus at 
pH 6.3-8.9. Virus sorption was rapid and a plateau 
was reached in 30 min. ype ge Pet Ah iconic 
poor 2 alum pretreated coal exhibited 
energy and about one log hi fniting 

poliovirus en yo capacity. Downflow column 

study indicated the potential of alum treated coal 
as a filter media for removing enteric viruses from 
water. A previous study showed this cacvems to be 
capable of removing enteric bacteria as well. 
Water filters p: from such low-cost material 
may prove for domestic use in rural areas of 
India and other developing countries. (Authors’ 
abstract) 
W88-03568 


OCCURRENCE OF ENTEROVIRUSES AND 
ROTAVIRUSES IN DRINKING WATER IN CO- 
LOMBIA, 

Arizona Univ., Tucson. Dept. of Microbiology and 
Immunology. 

G. A. Toranzos, H. Hanssen, and C. P. Gerba. 
Water Science and Technology WSTED4, Vol. 
18, No. 10, p 109-114, 1986. 2 tab, 10 ref. 


Descriptors: *Water treatment, *Viruses, Entero- 
viruses, Rotaviruses, Pathogens, Microorganisms, 
Coliforms, Public health. 





Hawaii Univ. at Pons Honolulu. Water Re- 
Research Center. 


— 
—_ bibliographic entry see Field 5D. 


oa VIRUSES IN LARGE VOLUMES OF TAP 
Centre de Recherche de Maisons-Laffitte (France). 


For primary bibliographic entry see Field 5A. 
W88-03574° 


VIRUS ADSORPTION TO MICROPOROUS 
FILTERS MODIFIED BY IN SITU PRECIPITA- 
TION oe METALLIC SALTS, ; shes 
niv., Gainesville. Dept. of Microbiol 
~ Cell Science. sais ‘ans 
‘or primary bibliographic entry see SA. 
wse03575. 


INDICATOR SYSTEMS FOR ASSESSMENT OF 
THE VIROLOGICAL SAFETY OF TREATED 
DRINKING WATER, 

— Inst. for Water Research, Pretoria (South 


For primary bibliographic entry see Field 5A. 
W88-03577. 


EVALUATION OF BACTEROIDES FRAGILIS 
BACTERIOPHAGES AS INDICATORS OF THE 
VIROLOGICAL QUALITY OF WATER, 

Barcelona 3 (Spain). Dept. of Microbiology. 


For primary bibliographic entry see Field 5A. 
'W88-03578 


MICROBIAL INDICATORS FOR THE EFFI- 
CIENCY OF DISINFECTION PROCESSES, 
Institute of Public Health, Tokyo (Japan). Dept. of 


Engineering. 
For primary bibliographic entry see Field 5A. 
'W88-03579 
DRINKING be TRANSMISSION OF 


GIARDIASIS IN ‘ATES, 
Health Effects Rescerch h Lab., Cincinnati, OH. 
For primary bibliographic entry see Field 5B. 
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W88-03584 


HEALTH SIGNIFICANCE AND OCCURRENCE 
OF INJURED BACTERIA IN DRINKING 
WATER, 

Montana State Univ., Bozeman. Dept. of Microbi- 


McFeters, M. W. LeChevallier, A. Singh, 


and J. 
oor Seles and Technology WSTED4, Vol. 
18Ne No. 10, ae 1986. 17 ref. 


ia, *Water 
politi tet Pate *Fate Px sof pola Public health, 
Pathogens, Human diseases, 


one 


C. Harrison. 
Public Works PUWOAH, Vol. 118, No. 5, p 90-91, 
May 1987. 


py nme : *Water distribution, Me om nag analy- 
sis, *Water pressure, *Pressure distribution, *Test- 
ing procedures, Retire *Monitoring, *Water 

ly, *Water mains, Sewers, Gages, Gaging sta- 
tions, tiydeents, Valves, Dpnervaler 


An inexpensive way to test a water distribution 
system is to locate closed valves, verify design 
and give the system a general checkout. 
demand pressure monitoring is a true_per- 
some mobeting Sotto chanld bem ge hg 
sure monitoring points id near a point o 
known el ion; in a rel y flat area; and near 
the junction of two or more major water lines. 
Reference pressures are computed by subtracting 
the it elevation from the reservoir overflow 
level peppers ki weoculg =) ives the static 
pressure at the given elevation. Hi: demand pres- 
sure monitoring requires little time or 
equipment, gives immediate results, and quickly 
locates trouble spots in the water system. (Main- 





W88-03600 


CARBON LEAVES GOOD TASTE IN CANADI- 
ANS’ MOUTHS, 

CH2M Hill Canada Ltd., Calgary (Alberta). 

S. Lackey, and B. Park. 

Water Engineering and Management WENMD2, 
Vol. 134, No. 4, p 21-23, April, 1987. 


Descriptors: *Water quality, *Activated carbon, 
*Water treatment, *Water quality, *Chlorination, 


$Cyanophytes, *Carbon filters, *Potable water, 

*Algae, *Odor control, Carbon, Economic aspects, 
Dissolved solids, Clarification, Filtration, Regen- 
eration, Reservoirs, Lakes, Ozonation, Eutrophica- 
tion, Cropland. 


CH2M Hill Ltd. received an Award 
of Excellence Saale eolation to hn tite to 


cities. Water quality problems that arose from algal 
blooms included high total organic oaey high 
chlorine demands, excessive trihalomethane forma- 
tion, and large numbers of algae cells. As a solu- 
tion a GA (granular activated carbon) 
system was developed that met the following three 
major criteria: produced fresh tasting and smelling 
water; reduced organic content and trihalometh- 
anes to acceptable levels; and was cost efficient. 
Eight carbon contactors were used to meet the 
plant’s of 32 and constituted the final 
step in water process following 
conventional c tion and filtration. GAC’s 
ability to be regenerated provides cost savings 
pms aun to pay for the 3. ‘dollar capital cost for 

the regeneration facilities in 3.5 years. The inaugu- 
ral summer run met with uniformly good reviews 
from residents and visitors to the two cities. (Main- 


PTT) 
W88-03601 


WAVES IN THE WATER WORKS, 
For primary bibliographic entry see Field 5G. 
W88-03606 


REDUCING WATER PUMPING POWER 


COSTS, 

Waxahachie, TX. 

T. Clark. 

Southwest and Texas Water Works Journal 

heat Vol. 68, No. 12, p 4-5, March 1987. 4 
ig. 


Descriptors: *Water costs, *Economic 

*Water pumping, * 

costs, *Wastewater treatment facilities, *Operating 
costs, *Utilities, *Water demand, Cost analysis, 

Efficiency, Water supply, Water storage, Tanks, 

Energy, Maintenance. 


Electricity is the largest cost in the operating 
budget of water utility companies. An energy effi- 
cient pump and motor will pay for itself during its 
lifetime in energy savings. When seen | nl 
dures that work meg me arg A = vy 
consumption are used during of low peri- 
ods of consumption, overall system efficiency suf- 
fers, Dasing low comemption patiods this serie 
poh patna renege rag a Te da ya 
ing pump starts, less electricity will be used and 
from a maintenance standpoint, this will increase 
motor life. By using the KWH per million gallons 
as an index, efficiency improves to an acceptable 
level. (Main-PTT) 

W88-03612 


PRACTICAL APPROACH TO WATER DISTRI- 
BUTION SYSTEM MODELING, 

Beta Engineering, Inc., Boston, MA. 

H. Priola- 

Journal NEWWA JNEWAS6, Vol. 101, No. 1, p 
66-80, March 1987. 3 fig. 


Descriptors: *Water distribution, *Model studies, 
*Computers, *Computer models, *Economic as- 
pects, *Water delivery, *Water demand, *Project 
planning, *Long-term planning, *Optimum devel- 
opment plans, Engineering, Costs, Benefits. 


The use of computers to solve water distribution 
system problems is discussed. Stages that must be 
followed to prepare a model and potential dangers 
of the modeling system are presented with case 
studies to show how models awe been prepared 
and used in the field. The major benefits of having 
a water distribution system model are saving 
money and the development of long range system 
plans. A model of a distribution system can help 
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meet emergency problems and help set up an emer- 
y action plan. (Main-PTT) 
88-03617 


PRODUCTIVITY PROGRAM SAVES MIL- 
LIONS, BUT..., 

Northern Telecom Electronics Ltd., Ottawa (On- 
tario). 


B. Sheehy. 
Public Works PUWOAH, Vol. 118, No. 4, p 40-41, 
April 1987. 


Descriptors: *Training, *Productivity, *Canada, 
*City planning, *Personnel training *Civil engi- 
neering, Economic aspects, Water lines, Sewers, 
Water supply, Sanitation. 


To rein in costs and improve supervisors’ manage- 
ment skills, Calgary, Ontario invested more re- 
sources in employee training. Within the engineer- 
ing department, pilot productivity programs were 
developed. Study groups and task forces in the 
water, sewer, streets, sanitation, and urban devel- 
opment departments produced a volume of innova- 
tive, workable improvement ideas. The pilot pro- 
grams were so successful the concept was intro- 
duced on a city-wide basis. More time should have 
been spent p i Ae eee ee. ae 
middle management in particular for the program. 
As the prégram matures, training programs will 
extend to all employees rather than just those 
involved in study groups and task forces. (Main- 


PTT) 
W88-03630 


UPGRADED WATER SYSTEM PROMISES IN- 
DUSTRIAL GROWTH, 

Stearns and Wheeler, Cazenovia, NY. 

W. E. McFarland, and J. Florek. 

Public Works PUWOAH, Vol. 118, No. 4, p 42-43, 
April 1987. 


Descriptors: *Water supply, *Water 


demand, 
*Water storage, *Pipelines, *Fulton, New York, 
; ‘al 


Groundwater, Water pumps, Minerals, Ind 
development, Industrial water use, Water supply 
systems. 


Fulton, New York contains several major indus- 
tries that account for over 40% of the city’s total 
water consumption. To mx *t demands and allow 
for future industrial growth, the city began a plan 
for an alternate source of supply, which was avail- 
able from a transmission main carrying treated 
Lake Ontario water from Oswego. The use of this 
water would allow Fulton to supplement its 
groundwater i with purchased water to 


meet present and future demands. A grant from the 
US. Baportnent of Commerce Economic Devel- 


opment Administration was provided to construct 
a new transmission main that would allow the use 
of the water from Lake Ontario and would also 
rehabilitate the es 2 waterworks facilities. 
Pumps, motors, electrical equipment, venture flow 

and instrumentation were replaced, and the 
raw water storage tank and a standby tank were 
cleaned and refurbished. The new water source 
provides high quality water on demand and will 
allow for future:development. (Main-PTT) 
W88-03631 


STUDY OF COPPER (II) COMPLEX COM- 
POUNDS WITH BISMUTHIOL DERIVATIVES 
IN BUTANONE, 

Moscow State Univ. (USSR). 

For primary bibliographic entry see Field 5A. 
W88-03638 


RELATIONSHIP OF FLUORIDE IN DRINK- 

= WATER TO OTHER DRINKING WATER 
ARAMETERS, 

Towa Univ., Oakdale. Dept. of Preventative Medi- 

cine and Environmental Health. 

For primary bibliographic entry see Field 5C. 

W88-03671 


PLANNING OF RURAL WATER SUPPLY IN 
DEVELOPING COUNTRIES, 


Qatar Univ., Doha. 

S. Ahmad. 

Aqua AQUAAA, No. 3, p 128-132, 1987. 5 fig, 1 
tab, 12 ref. 


Descriptors: *Water quality, *Water supply, *Plan- 
ning, *Rural water supply, *Developing countries, 
*Water storage tanks, *Turbidity, Community par- 
ticipation. 


Studies of raw water quality and protection of the 
sources, are vital in providing safe water to rural 
populations. Remoteness and access to rural areas 
in developing countries are constraints but these 
can be overcome by proper planning. Reduction of 
turbidity of a surface water source should be the 
main strategy in the first s' of the development 
of a rural water supply. the surface water 
source in semi arid zones is not ial. There- 
fore, large storage tanks have to be provided for 
the period during which there is no water available 
in the source. Such tanks can function as extended 
sedimentation tanks, thereby removing the turbidi- 
ty considerably, resulting in reduction of bacterial 
contamination to a great extent. Some persons 
from the village cluster should get involved during 
the construction of a water supply system so that 
they are familiar with the system and trained in its 
— and maintenance. (Author’s abstract) 
88-03677 


USE OF PUBLIC RESOURCES FOR WATER 
SUPPLY AND SANITATION PROJECTS IN 
DEVELOPING CO 

International Bank for Reconstruction and Devel- 
ormet, Washington, DC. 


- Briscoe. 
ae AQUAAA, No. 3, p 137-143, 1987. 8 tab, 55 
ref. 


Descriptors: *Cost benefits, *Water use, *Water 
demand, *Economic aspects, *Water, *Water con- 
veyance, *Sanitation om *Developing coun- 
tries, World Health Organization, Water distribu- 
tion, Public policy. 


The use of public sector funds for water supply 
and sanitation projects in developing countries is 
often justified primarily on the basis of the antici- 
pated impact of these projects on health. At 
resent there is no satisfactory basis for compari 
investments in water supply and sanitation 
joe me which have multiple impacts, with other 
ealth programs, which have more limited im- 
pacts. A methodology for making these compari- 
sons was developed on the basis of a resource 
allocation framework. The implications of the 
framework for the use of public funds and for the 
choice of level of service for water supply and 
sanitation programs in urban and rural areas are 


assessed. It is suggested that in many circumstances 


use of public resources is appropriate for partially 
funding water supply and basic sanitation services 
in densely populated rural and urban fringe areas. 
The major health impact is gained when basic 
sanitation facilities are provided; the additional 
health benefit from higher levels of service (e.t. 
water-borne sewerage in urban areas) is small and 
there appears little justification in committing 
public resources to these higher level of sanitation. 


(Ray-PTT) 
W88-03679 


WATER LOSSES IN MEDEN AND TEBING 
TINGGI, INDONES) 

Water Supply Co. for the Province of North- 
Holland, Assen (Netherlands). 

A.J. A. Kramer, W. F. J. Nooyen, and A. J. 
Vincent. 

Aqua AQUAAA, No. 3, p 144-148, 1987. 5 fig, 3 
tab, 2 ref. 


Descriptors: *Water conveyance, “Metropolitan 
water management,*Water distribution, *Water 
loss, *Water meters, *Administrative water loss, 
Medan, Tebing Tinggi, Indonesia, Developing 
countries, Water, use, Water metering, Standpipes. 


Pilot studies were undertaken in Meden and 
Tebing Tinggi on the Indonesian island of Suma- 
tra, to assess the causes of water losses in the 


distribution systems of both cities. Unaccounted 
for ratios of 40% in Medan and 50% in Tebing 
Tinggi were measured. This study revealed that 
the greater part of the water losses was not caused 
by technical losses or leakage. In Medan water 
losses were mainly administrative losses. Nearly 
50% of the water meters in the distribution system 
were out of order or unreliable. Therefore water 
consumption had to be estimated. In Tebing Tinggi 
losses were also mainly administrative as the public 
stand) ee Furthermore it was 
Sousd it there was excessive water use and wast- 
. The problems met in 
inggi‘ will probably be en- 
countered in other developing countries. Thus to 
prevent water losses, more emphasis should be 
given to water meters, water meter readers and 
supply points. (Author’s Abstract) 
W88-03680 


EXTENDED LOW FLOW PERFORMANCE - 
WHAT’S IT REALLY WO 

Rockwell International, Pittsburgh, PA. 

R. N. Koch. 

= ae AQUAAA, No. 3, p 154-156, 1987. 2 fig, 3 
ref. 


Descriptors: *Water demand, *Water metering, 
*Water meters, *Water use Measuring instruments, 
Cost analysis. 


Extended low flow performance refers to the accu- 
racy of flow meters at or below 1/4 gal of water/ 
min. Most water usage in the home takes place in 
the mid to high flow rates, between 2-and 11 gal/ 
min. Two studies (one by the U.S. Department of 
Agriculture and the o by General Electric 
under contract to the American Society of Civil 
Engineers) which examined average, instantaneous 
water demand in typical residential settings con- 
firmed that most water is used between 2 1/2 and 
11 1/2 gal/min. Based on this information, it seems 
more important to have a metering device that 
delivers sustained, long-term accuracy at these typ- 
ical flow rates rater one which will measure 
accurately at flows of 1/2 or even 1/8 gal/min and 
begin to lose accuracy in 5 to 7 yr. As any meter 
begins to age, it becomes less accurate at both the 
low and high flow ends of the —-, 

rent water rates, extended low flow accuracy is 
only worth about 10 cents/yr/customer. However, 
sustained, long-term accuracy in the normal flow 
range is worth from $2 - $4/yr. The American 
Water Works Association’s Water Meter Standard 
C-700 emphasizes that attention be given to the 
normal flow range of 2-10 gal/min which accurate- 
ly captures the predominant use pattern found in 
both the USDA and GE studies. (Peters-PTT) 
W88-03682 


IMMUNOTOXICOLOGIC EVALUATION OF 
IRINE-BASED DRINKING WATER DIS- 

INFECTANTS SODIUM 

AND MONOCHLOROAMINE, 

Idaho Univ., Moscow. 


For primary bibliographic entry see Field 5C. 
W88-03686 


OBSERVATION OF DELIVERY AND SIMPLE 
QUALITY PARAMETERS ON SPRINGS OF 
THE FIRST TTED-SOURCE 
WATER SUPPLY, 

Universitaet fuer Bodenkultur, Vienna (Austria). 
Inst. fuer Wasserwirtchaft. 

H. Frischherz. 

_- AQUAAA, No. 4, p 175-180, 1987. 5 fig, 20 


Descriptors: ‘*Precipitation, *Water supply, 
*Water quality, *Springs, *Groundwater, *Water 
yield, Turbidity, Conductivity, Catchments, Hy- 
drographs, Drinking water. 


Yield, turbidity, conductivity and KMnO4 con- 
sumption were observed in springs of the First 
Vienna Elevated-source Water Supply and the re- 
sults related to precipitation in the catchment. An 
increase in the retention of the a has an 
equalizing effect on the yield and also on the 





quality of the springs. Such an increase in retention 
can be achieved by afforestation and some other 
measures which lead to a reduction of the inglovw 
velocity of the precipitation water to the dolines. 
Control of the discharge of the springs leads to 
further retention of the water in the mountains. 
The use of karstic rock as a storage reservoir is 
possible only if the location of higher ou 
of the source are known. It may be necessary to 
cat See omen, coe ne Sere See ome 
be sui lor providing an storage reser. 
voir that would allow ot sary see low pe ag 
during the early summer 
winter. ay eaten wane iy i's pose 
to contro! Sree ea ctier tes 
originating from poe ag sala 2 Agen ght 
from the intake and discharged into an overflow. 
The sensitivity of karst springs to deposition of air 
pollutants during rain events was proven by their 
reaction after the Chernobly accident. Knowledge 
of the time it takes for air pollutants washed out by 
rain to be discharged from karst springs is neces- 
sary to ensure the safety of water from such 


Spri 'eters- 
weou 


RECENT DEVELOPMENTS IN DRINKING- 
WATER SUPPLY FROM THE INTERNATION- 
AL RIVERS RHINE AND MEUSE IN THE 


Biesbosch Water Storage oe lands). 

E. G. H. Vreedenburgh, and J. 

aie UAAA, No. 4, p 197-208, 1987. 11 fig, 3 
2 


: *Water Water su control, *Water pol- 
lution treatment, * ater supply, *Rhine River, 
*River Meuse, * water, *Water quality, 
Water pollution sources, Model studies, Water re- 
sources, Decision making, Water storage. 


The rivers Rhine and Meuse are the main sources 


inorganic micropollutants. The second major risk 
arises from the occurrence of exceptional situations 
like pollution incidents and periods of low river 
discharge. Possible future risks for these surface 
water sources constitutes the third major point of 
concern. Among these are the increasing number 
of nuclear power plants, the developr 
of new chemicals and the far-reac yjected 
abstraction of surface water for Siffeeet purposes 
from the river Meuse. As the possibilities for the 
Dutch drinking-water companies to urge protec- 
tion and sanitation of Rhine and Meuse are very 
limited, it a for a reliable water supply 
to enhance the ones 6S Canaan aes 


systems. 

ofthe knowledge includes studies of the river-flow 
and emissions, measurements of the actual water 
ary modelling of the rivers, both in stationary 
in exceptional situations, and perfecting the 
ao systems. The improvement of the source 
characteristics by storage systems is illustrated by 
the Biesbosch man reservoirs in which water 
supply can be ensured during periods of low river 
flow or poor water quality. The storage also great- 
ly improves the water quality by self-purification 
processes and a selective intake policy. Computer 
applications are helpful for the optimization of the 
intake and storage. Recently simulation models 
have been developed, that simulate the source 
characteristics, intake and storage system and in- 
crease the insight in these stages and the interac- 
tions between them. Expert-systems can be devel- 
seecibica dom cnt te comet the increasing 
knowledge, data and the lexity in decision 

making. (Author’s abstract) 

W88-03764 


KINETICS OF ADSORPTION ON ACTIVATED 
CARBON: I. SINGLE-SOLUTE SYSTEMS. 
Norges Tekniske Hoegskole, Trondheim. 

J. Fettig, and H. Sontheimer. 

Journal of Environmental Engineering JOEDDU 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


yoce. ¥ _ B sae No. 4, p 764-779, August 1987. 
5 A by ref. Deutsche Forschungsgemeins- 
SFB bo Project A 34. 


Descriptors: *Water chemistry, *Water treatment, 

*Kinetics, *Activated carbon, So- 
lutes; water, Mass transport, Surface 
area. 


Adsorption kinetics of a variety of single sub- 
ae see a was emo gto 
obtained by the minicolumn method show the in- 
fluence of dissociation and molecular weight of the 
adsorbates on their external mass transfer behavior. 


wel ab high A diferental Gxed-bed reactor tech 
nique was used to a rage ware e 
transport parameters. For strongly 

stances, diffusion in the adsorbed phase proves to 
gree ailing, whereas for weakly adsorbable or 
Hee agotirwe. 2 weight adsorbates, pore diffusion 
also contributes to the internal mass transport. 
However, the — diffusivities me agg cache on the 


(See also W8: 13796. and and W88-03797) 


797) (Author's 
abstract) 
W88-03795 


KINETICS OF ADSORPTION ON ACTIVATED 

CARBON: II. MULTISOLUTE SYSTEMS, 

Norges Tekniske a kole, Trondheim. 

x ~ fEavisoon tal Engineering JOEDDU 

lo of Environment 

ary Vol. 113, No. 4, p 780-794, August 1987. 
7 fig, 4 tab, 21 ref, . Deutsche Forschungs- 

gemeinschaft SFB 62, ject AH. 


Descriptors: *Model studies, *Water chemistry, 
*Water treatment, *Adsorption, *Kinetics, *Acti- 
vated carbon, Solutes, Denking water, Diffusion. 


Most models that have been developed to de- 
scribed multi it adsorption are based on 
the assumption that different absorbates interact 
with regard to equilibrium only. This approach is 
examined at low adsorbate concentrations. Multi- 
component data’ obtained by the minicolumn 
method prove that the external mass transfer of 
one substance is not affected by the simultaneous 
diffusion of other adsorbates. Bisolute adsorption 
rate experiments conducted in a batch system show 
two b agpneys impacts # multicomponent —— 
tion on intraparticle mass transport. sur- 
face diffusion of the more weakly adsorbed sub- 
stance can be accelerated when both ies are 
adsorbed simultaneously. On the other id, sur- 
a nee yeas oes 


ponents gard to kinetic (See 
aio W88-03795 and weeaseh (Author’s ab- 
tract) 
W88-03796 


KINETICS OF ADSORPTION ON ACTIVATED 
CARBON: III. NATURAL ORGANIC MATERI- 


AL, 
Norges Tekniske Hoegskole, Trondheim. 
. Fettig, ~ H. Sontheimer. 
JOEDDU 


Journal of Environmental Engineering 
(ASCE), Vol. 113, No. 4, p 795-810, August 1987. 
7 fig, 4 tab, 33 ref. 


Descriptors: *Fulvic acids, *Model studies, Water 
chemistry, *Water treatment, *Adsorption, *Kinet- 
ics, *Activated carbon, Solutes, Drinking water, 
Prediction, Estimating, Diffusion. 


Adsorption kinetics of a fulvic acid (FA) were 
investigated in detail. Based on ex ——_ equi- 
librium data, the mixture was subdivided into two 
pseudocomponents with different adsorbabilities 
and one nonadsorbable fraction. Thus the impact 
of the initial concentration on the overall isotherm 
could be described well. However, equilibrium 
data of the FA after preadsorption were poorly 
predicted. Minicolumn experiments allowed for 


the determination of external mass transfer coeffi- 
cients of the adsorbable pseudocomponents. The 
results also yielded an estimation of the effective 
diffusivity and the average molecular size of the 
FA in the bulk liquid phase. Intraparticle diffusivi- 
ties were evaluated from batch kinetic experiments. 
The overall concentration change with time was 
well described by the film-homogeneous Gtetes 
model, while the behavior of the pseudocom 
ents could be described more closely by the 
heterogeneous diffusion model. The applicability 
of the models to predict a minicolumn break- 
through curve is discussed. (See also W88-03795 
and W88-03796) (Author’s abstract) 

W88-03797 


THEORY OF DECLINING RATE FILTRA- 
TION, I: CONTINUOUS OPERATION, 

Sao Paulo Univ., Sao Carlos (Brazil). Escola de 
Engenharia. 

F. H. Cha 

Journal of Environmental Engineering JOEDDU 
(ASCE), Vol. 113, No. 4, p 834-851, August 1987. 
6 fig, 27 ref, append. 


Descriptors: *Model studies, *Declining rate filtra- 
tion, *Water treatment, *Filters, *Filtration, *Sand 
filters, Equations, Head loss, Flow. 


A theoretical framework for the study of vari- 
ations in rate, head loss, and concentration during 
declining rate filtration (DRF) is developed. A 
simple model for the variable rate filtration is 
derived in order to formulate the continuous de- 
eee ee oso anes 
first-order non-linear ordinary differential equation 
for the dimensionless filtrate volume. This formula- 
tion indicates that there are four dimensionless 

eters that determine the behavior of a declin- 
ing rate filter. The differential equation is solved 
numerically by the Runge-Kutta method to obtain 
a single filter response as a function of time. The 
importance of various parameters is discussed for 
the true DRF and influent flow-splitting arrange- 
ments. The theoretical framework developed here 
permits modeling the behavior of a filter bank in 
terms of oscillations in head loss, rate, and concen- 
tration in the DRF mode, which is presented in a 
subsequent paper. (See also W88-03801) (Author’s 
abstract 


'W88-03800 


THEORY OF DECLINING RATE FILTRA- 

TION. Il: BANK OPERATION, 

Sao Paulo Univ., Sao Carlos (Brazil). Escola de 
enharia. 


Engi 

F. H. Chaudhry. 

Journal of Environmental Engineering JOEDDU 
(ASCE), Vol. 113, No. 4, p 852-867, August 1987. 
9 fig, 1 tab, 19 ref, append. 


Descriptors: *Bank filters, *Model studies, *De- 
clining rate filtration, *Filters, *Water treatment, 
*Filtration, *Sand filters, Equations, Head loss, 
Water quality. 


In declining rate filtration (DRF), the mode of 
operation of a bank of filters modifies and deter- 
mines the performance of an individual rapid sand 
filter. The theoretical formulation previously de- 
veloped by the writer for continuous DRF is ex- 
tended to the case of bank-operated DRF. The 
problem is expressed as a system of first-order 
nonlinear differential equations for the dimension- 
less filtrate volumes produced by various filters in 
the bank. Variable DRF mode of operation is 
considered explicity in this formulation. The theo- 
retical model permits a study of the evolution of 
water equality, head loss, and filtration rate of each 
filter in the bank. (See also W88-03800) (Author’s 
abstract) 

W88-03801 


BIOLOGICAL DENITRIFICATION OF DRINK- 
ING WATER USING AUTOTROPHIC ORGA- 
NISMS WITH H2 IN A FLUIDIZED-BED BIO- 
FILM REACTOR, 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


M. Kurt, I. J. Dunn, and J. R. Bourne. 
Biotechnology and Bioengineering BIBAU, Me 
29, No. 4, p 493-501, March 1987. 20 fig, 2 tab, 8 
ref. 


Descriptors: *Denitrification, *Drinking w: 
*Water treatment, *Biological treatment, Biofilm 
reactors, *Fludized-bed, *Autotrophic organisms, 
*Bacteria, Nitrates, Nitrites, Nitrogen removal. 


Many sources of drinking water, especially in areas 
of intensive agriculture contain high levels of ni- 
trate ion. One possible process technology to re- 
moval nitrate ions is biological denitrification as 
practiced in wastewater treatment. In this tech- 
nique a carbon source, such as ethanol or acetone 
is added to water. In drinking water systems, how- 
ever, addition of similar chemicals is not ta- 
ble. It is therefore of interest to seek a denitri 
tion process that does not require addition of a 
carbon source. In this study an autotrophic orga- 
Sedeinlnien suate Steaua secena 
to water was used to denitrify drink- 
re eka sco cantin at iaing 
satkon aiigids Seeeae tx stutalse 2 cantar at 
carbon. The objective of this study was to investi- 
gate the application of a small-scale fluidized sand 


appreciable diffusion of the organism employed as 
a biofilm was found. Reactor 
function 


performance was a 

of the culture’s past history. Batch experi- 

ments always exhibited an accumulation of nitrite 

ion, but continuous experiments with 

times of 4.5 hr showed complete removal of nitro- 
en with waters a up to 25 mg of nitrate 

N/L or approximately 1 hr for every 5 mg/L. 


(Ray- 
W88-03817 


LEGIONNAIRES’ DISEASE 

iG IMPLICATIONS, 
For primary bibliographic entry see Fieid 5B. 
W88-03821 


PCB CONTAMINATION OF A _ PRIVATE 
WATER SUPPLY, 

For primary bibliographic entry see Field 5B. 
W88-03836 


IDENTIFICATION OF TRACE ORGANIC CON- 
TAMINANTS IN INORGANIC WATER TREAT- 
MENT CHEMICALS BY GAS CHROMATOG- 
RAPHY-MASS SPECTROMETRY, 

Waterloo Univ. (Ontario). 

For primary bibliographic entry see Field 5A. 
W88-03838 


WATER TREATMENT PLANT OPERATION 

REVIEW MANUAL FOR OPERATORS, 
Michigan Dept. of Public Health, Lansing. Section 

of Water Supply. 

W. E. Brown, and R. S. Sacks. 

Volume 1. Ann Arbor Science, Ann Arbor, MI. 

1981. Edited by V. W. Langworthy. 182 p. 


Descriptors: *Water apne *Pollutant identifi- 
cation, *Water analysis, Training, Bacterial analy- 
sis, Ccliforms, Genelies, Sample preparation, 
Plankton, Nannoplankton, Zooplankton, Algae, 
Sedgwick-Rafter method, Reservoir management, 
Coagulation, Alum, Hardness, ne Water 
softening, Disinfection, Chlorination, Residual 
chlorine, Filtration, Flow rate, Flow aadasdiee, 
Hydraulics, Pumps. 


A manual reviews the basics of water treatment 
plant operation. Operators can use it to study for 
certification examinations, and supervisors can use 
it for training and testing utility personnel. Bacteri- 
ology discusses the theory and laboratory proce- 
dures for the total coliform membrane filter 
method and the total coliform multiple-tube fer- 
mentation method. Biologic examination topics in- 
clude sample collection and examination (mem- 
brane filter procedures, drop and ——— 
mounts, Sedgwick-Rafter cells, nannop 

slides), plankton identification, counting proce- 
dures records and forms, significance and applica- 
tion of results. Basic chemistry pertinent to water 


treatment covers coagulation, alum ical, pl 
total hardness, alkalinity, ——s chemicals, 
treatment, and stability. Chlorine reactions and 
methods for determining chlorine residuals 
in the disinfection chapter. Types of filters, filtra- 
tion mechanisms, filter bottoms, filter oe 
ing, and flow rate controls are subtopics under 
filtration. Hydraulics is divided into pressure calcu- 
— flow pa ye mem and flow measurement. Op- 
treatment procedures, incl 
ye cuales sini, are discussed, as 
ss pump types, effciency, and cost. Sample and CH 
lems with answers are provided. 


Cassar- 
'W88-03981 


DICTIONARY OF WASTE AND WATER 
TREATMENT, 


National Coal Board, London (England). 
= ay bibliographic entry see Field SD. 


LEGIONELLA PNEUMOPHILA IN A HOSPI- 


University Hospital of Wales, Cardiff. Public 
Health Lab. 
C. D. Riberio, S. H. Burge, S. R. Palmer, J. O. 
est D. Watkins. 

jidemiology and Infection, Vol. 98, No. 3, p 253- 
2b June 1987, 5 tab, 13 ref. 


Descriptors: *Human diseases, *Legionella pneu- 

ila, *Water supply, *Water quality control, 
*Hospitals, Public health, Monitoring, Water qual- 
phe sa isinfection, Microbio- 


Swabs and water samples from a hospital water 
system were cultured for legionellae over an ex- 
tended period. Legionella pneumophila serogroup 
1, including outbreak associated strains, were iso- 
lated in numbers from approximately 5% of 
these samples despite implementation of the cur- 
rent DHSS/Welsh Office regulations. No cases of 
nosocomial legionaires disease were proven during 
the study. Physical cleaning and chemical steriliza- 
tion of taps, and replacement of washers with 
‘approved’ brands did not eradicate the organisms. 
— tion of meet in hospital water sup- 
Pp to unnecessary in preventing noso- 
rime Seionshiond ’ disease vent row the current 
DHSS elsh Offic Office recommendations are imple- 
mented. (Author’s abstract) 

W88-03994 


BACTERIOLOGY OF THE FRESHWATER EN- 
tan aa IMPLICATIONS FOR CLINI- 


THERAPY, 
Vanderbilt Univ., Nashville, TN. School of Medi- 


cine. 
For primary bibliographic entry see Field 5B. 
W88-03997 


COMBINED EFFECT OF CARBON DOSAGE 
AND INITIAL ADSORBATE CONCENTRA- 
TION ON THE ADSORPTION ISOTHERM OF 
HEAVY METALS ON ACTIVATED CARBON, 
National Univ. of Singapore. Dept. of Chemical 


Engineering. 
Ps primary bibliographic entry see Field 5D. 
W88-04020 


DETERMINANTS OF THE MICROBIOLOGI- 
CAL CHARACTERISTICS OF SPA POOLS IN 
SOUTH AU; 


South Australian Health Commission, Adelaide. 
For primary bibliographic entry see Field 5B. 
W88-04026 


IODOFORM TASTE COMPLAINTS _IN 
CHLORAMINATION, 

Western Australia lia Dept of Mines, Perth. Govern- 
ment Chemical Labs. 

R. C. Hansson, M. J. "Henderson, P. Jack, and R. 


D. Taylor. 
Water Research-WATRAG, Vol. 21, No. 10, p 
1265-1271, October 1987. 9 fig, 2 tab, 11 ref. 


Descriptors: *lodoform, *Taste, *Chloramination, 

*Drinking water, *Water treatment, *Water qual- 
ity, Ammonia, Chlorine, Bromine, Iodine, Chlorin- 
ation. 


se om Mars fbrl, “CHB four Son - le i 


When 
monia was added fist, the water samples had the 
characteristic medicinal taste. 
the taste in plant-treated samples for se i 
was accompanied by a decrease in iodoform con- 
centrations to values below the taste threshold. 
When chlorine was added first, there was no me- 
dicinal taste and iodoform levels were <1 micro- 
gram/l; levels of bane iy, and c 


BIODEGRADABILITY OF OZONATION 
PRODUCTS AS A FUNCTION OF COD AND 
DOC ELIMINATION BY EXAMPLE OF SUB- 
STITUTED AROMATIC SUBSTANCES, 
Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Abt. Wassertechnologie. 

For primary bibliographic entry see Field 5D. 
W88-04031 


HEALTH SERVICES AND WATER AND SANI- 


SOME THOUGHTS FOR THE 

Izaak Walton Killam Hospital for Children, Hali- 

fax (Nova Scotia). 

L. McIntyre, and G. Heinke. 

Canadian Journal of Public Health CJPEA4, Vol. 

78, 7 * p 244-248, July-August, 1987. 3 fig, 1 
» 14 ref. 


Descriptors: *Public health, *Water treatment, 
*Legislation, *Wastewater treatment, *Rural areas, 
*Canada, *Sanitation, Water pollution effects, Epi- 
demiology, Water policy, Water supply, Water 
law, Morbidity, Human diseases, Sageeiotis: 


Fe: state of health services 
the ] 


[apenas resents a problem to public 

water pn ha Co! and frozen soils 

Law omy ad use rrr supplies. ye 

Pp in a sanitary water supply are 
the lack of technical personnel, the lack fal vere 

ice base in most communities, and_the, lack of 

ae tae 


Peed rant inne Ansara flan | 
sanitation facilities necessary to achieve and safe- 
guard public health. The Northern Inland Waters 
Act, which is directed to the preservation of envi- 
sotanatital quilt 4F'tand sivers, tela tad teen 
al waters, regulates the withdrawal of water and 
the discharge of wastewater by issuing permits that 
affect the building of water and sanitation facilities. 
The Water and Sanitation Policy of 1962 estab- 
lishes acceptable levels of water and sanitation 
service as applied to the wide variation in develop- 
ment in the 60 NWT communities. Outbreaks of 
low mortality sanitation-related diseases are mostly 
related to a low availability of water for use in 
personal hygiene rather than contamination of the 
an apes. Most homes in the NWT lack com- 
plumbing and water cabeery 

truck to storage tanks in homes. The Indian 

Policy adopted by the federal government in 1979 
is promoting the capacity of communities to 
play an active, rc) saad role in the health care 
system. (Geiger- 





W88-04077 


BACTERIAL QUALITY OF BOTTLED WATER, 
= Univ., OH. Dept. of Civil and Environ- 
men: 
For bibliographic entry see Field 5G. 
Ww 122 


MODEL CHLORINATION OF PLANT DE- 
eer AT nae WATER CONTAMINANTS 
AN ASSESSMENT OF THEIR POTEN- 
TIAL TOXICITY TO ESCHERICHIA COLI, 
Reading Univ. (England). Dept. of Physiology and 


Biochemistry. 
For bib hic entry see Field 5C. 
wee oe 


MODIFICATIONS TO ROCKVILLE WATER 
TREATMENT PLANT, 


88-04158 


CONNECTICUT’S WATER SUPPLY PLANS, 
Connecticut Dept. of Health Services, Hartford. 
Water Supply Section. 

R. Jarema. 

Journal of the New England Water Works Asso- 
—— JNEWAG, Vol. 101, No. 2, p 118-144, June 


Descriptors: *Water supply plans, *Water supply, 
demand, *Connecticut, Water 


supply pling, Wate 


it, Water resources development, Water 
law, Water shortage, Alternative planning. 


As a result of the drought of 1980-81, during 
which several Connecticut utility camper expe- 
rienced severe water shortages, a Water Resources 
Task Force was established to investigate water 
supply issues. The Task Force developed and fos- 
perenne amey gt wae spe garners ml gman 
serving more 1000 people to submit a water 
supply plan. A water supply plan should evaluate 


a strategy to 
Tioeid inciede, ber wot be linsited to: (1) a descrip- 
tion of the existing water supply system; (2) an 
analysis of future supply demands; (3) an assess- 
ment of alternative water obi sources; (4) con- 
tingency procedures for lic drinking water 
oa emergencies incl emergencies con- 
cerning water contamination, water supply system 
failures, and water shortages; and (5) a recommen- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


doles Oy ant pates cotene dovelt Am 
re) Proposed Regulations o it Oo 
Health Services Water Supply Plans is included. 
(Wood-PTT) 

‘W88-04159 

WATER DISTRIBUTION RECORD KEEPING 
AND PLANNING APPROACHES: CURRENT 


the N ater Works Asso- 
ciation JNEWAG, V Vol. 101, Ne ca p 145-168, June 
1987. 4 fig, 7 tab. 


: *Water 


New 
ciation JNEWA6, Vol. 


‘ater Wi 
01, No. 2, p 169-196, June 
1987. 3 fig, 9 tab. 


iptors: *Water treatment, 


ganic Aqui 
toring, Pollutants, Water pollution, Costs, Eco- 
nomic aspects. 


Because of the confirmation of the presence of 
wo concentrations of volatile organic chemicals 
OCs) in the Vine Brook Aquifer in Massachu- 


Vine Brook Aquifer with 
contaminants found in all 8 production wells and 
all 28 monitoring wells; (2) although some sam- 
peor wells exhibited a decreasing level of contami- 

wagers me ip levels are expected to persist 
for considerable and (3) contamination se- 
vents Babe dha tome of Burlington’s ability to 
provide adequate water supply so water from 3 of 
the closed wells must be itated by treatment. 
A treated water t of total VOCs of less 
than 1 micro iter was established to ensure 
that the quality of the finished water from the 
Phase I treatment facility would exceed current 
quality requirements and meet the ye <p 
ones expected in the future. Results of the pilot 
study were presented and used to size and design 
the air stripping process which was used to remove 
VOCs from the water. A breakdown of the con- 
struction cost of 905,000 dollars is presented and 


operating and maintenance costs are estimated. Al- 
though Groundwater Treatment Plant was not 
yet completed, the air stripping towers were oper- 
ated at design conditions for two 6-hour periods to 
allow for sampling and VOC removal performance 
progr g er liminary approval was granted to oper- 
the facility since the effectiveness of the reha- 
bilitation by air stripping was demonstrated. 
(Wood-PTT) 


W88-04161 


WHAT’S HAPPENING WITH WATER: INDUS- 
TRY DIRECTION - LOOKING TO THE 
FUTURE, 


Becher-Hoppe Engineers, Inc., Wausau, WI. 
A. E. Becher. 

Journal of the New England Water Works Asso- 
eo JNEWAG6, Vol. 101, No. 2, p 197-208, June 


Descri ; *Water treatment, *Water distribu- 
tion, ‘ater management, *Water quality control, 
*Regulations, Water quality, Water quality man- 
agement, Water research, Water rates, Economic 
aspects, Public opinion, Public relations, Manage- 
ment planning. 


A summary of the challenges facing the water 
fw ty et 1980’s and 1990's, as identi- 


pricing, and public opinion are given. (Wood-PTT) 
W88-04162 


DICHLORAMINE DECOMPOSITION IN THE 
OF EXCESS AMMONIA, 

Iowa Univ., Iowa City. Dept. of Civil and Envi- 

ronmental Engineering. 


C. T. Jafvert, and R. L. Valentine. 
Water Research WATRAG, Vol. 21, No. 8, p 967- 
973, August 1987. 9 fig, 1 tab, 19 ref. 


Descriptors: ‘*Disinfection, *Water treatment, 
*Decomposition, *Dichloramine, * Hy- 
drogen ion concentration, Phosphates, Chemical 
reactions, Kinetics, Monochloramine, Dichlora- 
mine. 


ition of aqueous dichloramine in the 
a peal cnidiesensans wen utied t= venti 9 
decomposition mechanism. Experiments 
— conducted under conditions in which the 
three significant reactions were isolated from 
others that could potentially complicate interpreta- 
tion of results. The decomposition of dichloramine, 
producing primarily nitrogen gas and monochlora- 
mine, was initiated by mixing solutions of dichlora- 
mine and monochloramine under varying experi- 
mental conditions of pH, phosphate concentration, 
and initial dichloramine and monochloramine con- 
centration. The chloramine concentrations were 


using 
ysis and the reaction 

ing dichloramine loss to monochloramine 
formed. Phosphate did not catalyze the decomposi- 
tion which su that the mechanism does not 
involve base catalysis. A mechanism in- 
cluding a direct reaction of monochloramine was 
indicated based on both kinetic and stoichiometric 
considerations. The experimental results obtained 
at a high initial ratio of dichloramine to monoch- 
loramine could be reasonably predicted with the 
Pr mechanism and one set of rate constants. 

lowever, the constants were somewhat dependent 

on the initial dichloramine ratio. This discrepancy 
may be due to the existence of another reaction(s) 
not included in the proposed mechanism. (Author’s 
abstract) 
W88-04260 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


STABILITIES OF NEW N-HALAMINE WATER 
IESINFECT. 


Auburn Univ., AL. it. of eine 

S. D. Worley, D. E. Williams, and S. B. Barnela. 
Water Research WATRAG, Vol. 21, No. 8, p 983- 
988, August 1987. he 1 tab, 19 ref. Army Medi- 
cal Research and De wy Con- 
tra~t No. DAMD 17-82-C- 


Descriptors: *Disinfection, *Water treatment, *N- 
Organic compounds, Bromine, Chlor- 
ines, Chemical stability. 


The stabilities in water of several new N-halamine 
deihononte have been measured. Variables in the 
pr edhe included pH, tem and water quality 

demand-free and syn ). An inverse 
exists between the stabilities of the 





NITRATE REMOVAL FROM GROUND 
pe U (Netherlands). 
niv., 
of Water Pollution bay nor 
J. P. Van der Hoek, and A. Klapwijk. 
Water Research WATRAG, Vol. 21, No. 8, p 989- 
997, August 1987. 12 fig, 6 tat, 40 ref. 
iptors: 


*Nitrates, *Groundwater quality, 
Denitrification, 


Descrip 
*Water treatment, Ion exchange, 
ulfates, Resins. 


Brines, Si 


A new technique for nitrate removal from ground- 
water is a combination of ion exchange and biolog- 
ical denitrification. caper geengy bee Zod 
change. Regeneration o resin in a closed cir- 
cuit is achieved with a denitrification reactor. In 
contrast with traditional denitrification procedures 
there is no direct contact between groundwater 
and denitrifying bacteria. Also brine production 
and regeneration salt requirements are minimal 
compared to conventional regeneration of ion ex- 
change resins. The basic criteria are pre- 
sented. The first pilot plant results show that the 

process is very attractive when compared with ion 
Saas te denitrification as separate 

techniques. water with a relatively high 
sulfate concentration can be treated when a nitrate 
selective resin is used. (Author’s abstract) 
W88-04263 


BISCAYNE AQUIFER CONTAMINATION: 
CLEANUP AND PREVENTIO! 


CH2M Hill, vi e, CA. 4 
For primary bibliographic entry see Field 5G. 
W88-04291 


ECONOMIC EFFICIENCY AND 
TIMING FOR DUAL WATER SYSTEMS, 
Utah an Univ., Logan. Dept. of Civil and Envi- 


ronmen ; 

For primary bibliographic entry see Field 6B. 

'W88-04300 

WATER TREATMENT RELATED ong 

TERIZATION OF THE PHOTOCHEMICAL 

DEGRADATION PRODUCTS OF AQUATIC 

HUMIC SUBSTANCES (AUFBEREITUNGSOR- 
ASPEKTE DES PHOTOCHEMIS- 

CHEN ABBAUS AQUATISCHER HUMIN- 

Technische Univ. Muenchen (Germany, F.R.). 

Chemische Balneolo- 


Inst. fuer Wasserchemie und 
gie. 


H. Bauer, and F. H. Frimmel. 

Zeitschrift fuer Wasser- und Abwasser-Forschung 
ZWABAQ, Vol. 20, No. 4, p 118-122, August 
1987. 9 fig, 14 ref. Deutsche h 

chaft Fr 536/8. 


Giatica time more rapidly than the DOC. Inc Increas- 
on activated carbon and 


exact molecular structures. (Author’s abstract) 
W88-04341 


a = OZONATION ON THE IMPAIR- 
IF FLOCCULATION BY ALGOGENIC 
ORGANIC MATTER, 


oe Siegburg (Germany, 
F 
lo H. Bernhardt, and B. Luesse. 
Zeitschrift fuer fuer Wasser- und Abwasser-Forschung 
20, No. 4, p at August 
Bundesministerium 


Applications and effects of ozonation on floccula- 
tion and filtration processes for drinking water 
production are di along with a literature 
review. Up until now, publications have dealt pre- 
dominantly with ozonation effects related to humic 
matter, while from practical observations algo- 
genic organic matter (EOM) has also been found 
to be of relevance, at least in the case of surface 
waters. Several kinds of EOM, known to be typi- 
cal in their fl 1 ; Conabeieee 
bn rr Fy an apparatus co: ing to 
conditions. S ee ae 
os, ig ip pebaepeenedewborser yey * A 
2 mg C. In all cases consumption of > wh tend 
mg C gave rise to increased flocculation im 
ment. Lower O3 consumptions were found to lead 
to a reduction of impairment, but in one case the 
already low O3 doses increased flocculation im- 
pairment directly. From changes in the polymer 
acidities of the EOM by ozonation and their 
change in effects on flocculation, reaction mecha- 
Se des oll a toate cos ee 
with alginic acid as a model com; 3 
ings exclude an oxidative formation of carboxylic 
groups on the macromolecules of the mainly poly- 
saccharidic EOM. It seems, however, that in a first 
step, ozone leads to a de to monomers, 
but without formation of acidic carboxylic groups. 
In a second step the monomers are further oxidized 
into carboxylic acids which are known to cause 
— impairment of flocculation. (Author’s 


Wwa-o4y42 





PRELIMINARY INVESTIGATION INTO THE 
IMPROVEMENT OF THE vo yee 

LITY OF ORGANIC SUBSTANCES IN SUR- 

FACE WATERS AND EFFLUENTS THROUGH 

OZONATION, 

Pretoria Univ. (South Africa). Dept. of Chemical 


For primary bibliographic entry see Field 5D. 
W88-04377 


INVESTIGATION OF THE PERFORMANCE 
OF TWO NEWLY INSTALLED DEFLUORIDA- 
TION PLANTS IN SOUTH AFRICA AND 
= FACTORS AFFECTING THEIR PER- 


IRMANCE, : 
National Inst. for Water Research, Pretoria (South 


3.5. Schoeman, and G. W. Leach. 
Water Science and T eaclog? WSTED4, Vol. 
19, Nos. 5/6, p 953-965, 1987. 10 fig, 7 tab, 10 ref 


Two activated alumina defluoridation plants have 
recently been installed and commissioned at a mine 
in South Africa. A reduction in plant capacity was 
experienced as a result of fouling of the activated 
alumina by entrapped suspended solids, metal hy- 
droxides, carbonates and adsorbed silicates. 


rinsing 

pn 2 ae meee 
terrupted run. t formance 

COA din hens, tana ae proved by the use of 

smaller sized (0.5 to 1.0 mm) alumina particles. 

Chemical costs for fluoride removal should vary 

between 15 and 18 c/cu m. Periodic cleaning 

the fouled alumina, for example every fifth cy 

wall add 3 0/eu o2 tugqutnelion came, (hates mi 


) 
W88-04379 


RELIABILITY-BASED OPTIMIZATION 
MODEL FOR WATER DISTRIBUTION SYS- 


TEMS, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
Y. C. Su, L. W. Mays, N. 2 rg go 
Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 12, p 1539-1556, December 1987. 4 fig, 9 
tab, 21 ref. NSF Grant No. ECE-8511399. 


Descri : *Model studies, *Water distribution, 

Costs, aspects, Water Sesion any: 

tion, Pipes, Water conveyances, Sim anal 
sis, Mathematical models, Mat i 


is used to solve implicitly the 
energy constrains and ised in the relay 
model to define minimum cut sets. The reliability 


R. J. Francois. 
Water Research WATRAG, Vol. 21, No. 9, 
1023-1030, September, 1987. 7 tab, 4 fig, 36 


Descriptors: *Aluminum hydroxide, *Flocculation, 
*Chemical tion, *Water treatment, 
*Wastewater treatment, Turbulent flow, Chemical 





HYDROUS ACTIVATED CARBON, 
Delaware Univ., Newark. Dept. of Civil Engineer- 


ing. 
For pri bibliographic entry see Field 5D. 
wse-04442.” 


ION EXCHANGE FOR THE REMOVAL OF 


Water Research WATRAG, Vol. 21, No. 9, 
1045-1052, September, 1987. 7 fig, 4 ref, 9 


te gore import oie a Scandinavian wer 
more important — 
pppoe 


see acids ids effectively, particularly at moderate 
humic acid concentrations in the water to be treat- 
ed. The inlet concentration and the bed contact 
pear wag wre Ae mca Boo a nw 
tant parameters. In order to minimize the operating 
costs, special attention has to be paid to regenerate 
routines and an optimum process design. By the 
use of a beds-in-series system and reuse of the 
t, 


factor of 10.35, in relation to the use of one single 
fixed-bed without it reuse. The waste 
duction for such a system was found to be 1 cu m 
when treating 5910 cu m water with color 50 
milligrams Pt/1. The process is very well suited for 
automation and continuous effluent quality control, 
however, more attention should be given to corro- 
a 


NEW APPROACH TO THE PREDICTION OF 
FLUIDIZATION OF FILTER MEDIA, 

Technical Univ. of Istanbul (Ti oe Dept. of 
Environmental Engineering. 

Y. Muslu. 

Water Research WATRAG, Vol. 21, No. 9, p 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


1053-1060, September, 1987. 5 fig, 3 tab, 15 ref. 


: *Filter medicine, Pry a *Model 

studies *Water treatment, *Fluidized bed process, 

Fluidized beds, Reynolds 

abe Mathematical studies, Filters, Saturated 
flow, Porosity, Density, Particle shape. 


of a mathematical model devel- 


PREDICTING OPTIMUM BA 

AND EXPANSION OF MULTI-MEDIA FIL- 
Sheffield City Polytechnic (England). Dept. of 
hic entry see Field 5D. 


For primary bibliograp 


OZONATION OF PURINES IN AQUEOUS SO- 


ON), 
Poitiers Univ. (France). Lab. de Chimie de I’Eau et 
juisances. 


B. Legube, P. Ni and M. Dore. 
Water Research WATRAG, Vol. 21, No. 9, 
1101-1107, September, 1987. 6 fig, 5 tab, 17 


*Purines, *Ozone, Kinet- 


reaction with guanine w: 
difficult to determine but thought to te I mol O3/ 


mol of guanine. (Geiger-PTT) 
W88-04449 


THIOSULFATE-DECHLORINATION INTER- 
FERENCE WITH THE FOLIN-CIOCALTEU 
REAGENT METHOD FOR PROTEIN DETER- 
porniny oh 
las Hopkins Univ. Baltimore, MD. Div. of En- 
ith Engineering. 


J. a pe a P. Olivieri, and K. Kawata. 
ater Research WATRAG, Vol. 21, No. 9, p 
Tastee September, 1987. 2 fig, 7 ref. 


ee ae *Water treatment, *Proteins, *Chlo- 

pounds, *Chemical analysis, Dis- 
infection, *Pollumat ide identification, Chlorination, 
Water analysis, Reagents. 


Sodium thiosulfate is employed routinely for dech- 
lorination of water and wastewater disinf 


However, when the disinfectants were dechlorinat- 
ed with thiosulfate, the reaction products yielded 
false positives for protein. These false positives 


Water Quality Control—Group 5G 


were detected at disinfectant concentrations as low 
as 0.3 milligrams/liter as available chlorine. (Au- 
thor’s abstract) 


5G. Water Quality Control 


MISSISSIPPI WATER RESOURCES CONFER- 
Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 


For primary bibliographic entry see Field 6B. 
W88-03493 


EVALUATION OF THE SANITARY QUALITY 
OF MARINE RECREATIONAL WATERS AND 
BEACHES OF THE SAO 


de Saneamento Am- 


For primary biblioorsphic entry see Field 5A. 
W88-03566 


WAVES IN THE WATER WORKS, 
- owes 


vi «~~ pegeaaiaaa Vol. 57, No. 3, p 48- 
50, Mare 1987. 


Descriptors: *Ohio River, *Cincinnati, *Environ- 
mental policy, *Potable water, “Regulations, 
*Water quality, *Carbon filtration, * 

*Water treatment, *Water Teesoing’ aspects, 
*Safe Drinking Water Act, , Econom- 
ic aspects, Pollutants, Chemical — Organic 
Standards. _ 


The 1986 Amendments to the 1974 Safe Drinking 
Water Act are stringent laws with heavy penalties 
to force compliance with safe drinking water 
levels. But the cost to small utilities will be consid- 
erable, and safe levels may not be safe. Congress 

986 Amendments because of intense 
public concern, heavy environmental lobbying and 
because of dismay over EPA’s sluggish pace to set 
safe contamination levels following the passage of 
the Safe Drinking Water Act. The EPA set two 

levels—one 


LEGAL THEORIES AND DAMAGES EM- 
PLOYED IN GROUNDWATER POLLUTION 
LITIGATION, 

Day, Berry and Howard, Hartford, CT. 

For primary bibliographic entry see Field 6E. 
W88-03613 


PREPARATION AND TRIAL OF A GROUND- 
WATER CONTAMINATION CASE, 
Day, Berry and Howard, Hartford, CT. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


A. Zakarian. 
Journal NEWWA JNEWAG6, Vol. 101, No. 1, p 
22-31, March 1987. 


Descriptors: *Groundwater pollution, *Legal as- 
Economic as; *Environmental protec- 
a to *Water quality, 
, Water wh ycmcerr sqm 

lutants, Water use. 


Comments on how to investigate, prepare and try 
a groundwater pollution case are provided. Topics 
included are: outlining the — of proof; as- 
sembling a team of 


our pa! ro ir 
oy polluters. When wind those who have contami- 
ene oe supplies, rs of water com, 


UTILIZING CABLE TV TO YOUR PR ADVAN- 
TAGE, 


Wannacomet Water Co., Nantucket, MA. 
For primary bibliographic entry see Field 6G. 
W88-03616 


VIRAL ANTIBODIES IN AGRICULTURAL 
POPULATIONS EXPOSED TO AEROSOLS 
FORM WASTEWATER IRRIGATION DURING 
A VIRAL DISEASE OUTBREAK, 

Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

For primary bibliographic entry see Field 5B. 
W88-03672 


PEOPLE WHO GET IN THE WAY: CHANGING 
VALUES IN URBAN WASTE MANAGEMENT, 


York Univ. (England). Inst. of Social and Econom: 
ic Researc 


h. 
For primary bibliographic entry see Field 5D. 
W88-03717 


RECENT DEVELOPMENTS IN DRINKING- 
WATER SUPPLY FROM THE INTERNATION- 
AL RIVERS RHINE AND MEUSE IN THE 


Biesbosch Water S ¢ Corp. (Netherlands). 
For primary bibliographic entry see Field SF. 
W88-03764 


MODELLING SEA-WATER INTRUSION IN 
THE ATLANTIS A‘ 


AQUIFER, 
Orange Free State Univ., Bloemfontein (South 
Africa). Inst. vir Grondwaterstudies. 


For primary bibliographic entry see Field 2F. 
W88-03772 


INFLUENCE OF TEMPERATURE ON 
OXYGEN TRANSFER, 
> y Carolina State Univ., Raleigh. Dept. of 


vil Engineering. 
For primary bibliographic entry see Field 2K. 
W88-03793 


COMPLEX SEWERAGE JOB MOVING, 

C. Pinyan. 

Engineering Ni Record ENREAU, Vol. 218, 
No. 6, p 22-23, pf 1987. 


Descriptors: *Tunnel construction, *Combined 
sewers, *Milwaukee, *Water pollution prevention, 
*Urban runoff, *Tunnels, *Soil mechanics, Storm- 
overflow sewers, Sewer systems. 


The water pollution abatement program (a $1.8 
billion project) at Milwaukee, Wisconsin, passed its 
halfway mark in January 1987. The project is 
designed to prevent 50 combined-sewer overflows, 
mostly caused by storm water, into three Milwau- 


lower river valley area. In 


: is 150 to 190 ft below the 


consists of a mixture of silty clay, sand and boul- 
ders. The best way to sink the major shafts was 
ground poy Ce Ratan tm Ot Se project, 
one-third will be paid by EPA and another 
one-third by state grants. (Ray-PTT) 

W88-03814 


’ PROCESS PLANTS AS HAZARDOUS-WASTE 


FACILITIES, 
Jacobs Engineering Group, Inc., Baton Rouge, La. 


M. Bradford. 
Chemical Engineerin, aa CHEEA3, Vol. 94, No. 3, p 
69-71, March 1987. 3 fig, 3 ref. 


Descriptors: *Chemical industry, “Saneiion, ma- 
terials, *Storage tanks, *Grc ater 

*Water = prevention, *Spill detection, 
*Dikes, *Sumps, Incineration. 


Chemical plants handling hazardous materials are 
potential sources of soil and water contami- 
nation. To prevent potential e from reachin 
= special care is needed in i 
foundations, diked areas and sumps. 
foundation design is to provide adequate means 
detect leaks rather to try to contain 
diked area around or 
toward a sump 





nance procedures, for example, 
out of | liquids should be carried out. 
alternative is to fit the sumps with some type of 
double liner and provide with extra supports of 
steel and concrete. Other precautionary measures, 
such as, providing those working in the contami- 
nated area with proper bab ocenanted — 
of nonsparking blowers 

proper wipes von Sie of pipings in ventilation hoods 
should be ented gases should prefer- 
ably be Hae aeseran but absorption on activated 
carbon is also acceptable. Flare is an acceptable 
alternative to incineration only for occasional use 
and back u up to the incineration. (Ray-PTT) 
W88-0381 


STATISTICAL ANALYSIS OF INDUSTRIAL 
WASTEWATER MONITORING DATA, 
Colorado State Univ., Fort aie Dept. of Agri- 
cultural and Chemical Engin 


For primary bibliographic en care «4 Field 7A. 
W88-03831 


ART OF LAKE RESTORATION, 

ae ig of East Anglia, Norwich (England). 
Moss. 

New Scientist NWSCAL, Vol. 113, No. 1550, p 

41-43, March 1987, 1 fig, 7 photo. 


Descriptors: Alene, Nowfoll Bi runoff, *Lake restora- 
tion, * orfolk Broads, *Eutrophication, 
Sebmeneed: plants, *Biomanipulation, England, 
Nitrates, Phosphorus removal, Costs, Nutrients. 


Restoration of lakes overrun by algae is an ex- 
— complicated task. The 50 or so ancient 
ee ie pits called the Norfolk Broads in East 

gland were once clear lakes but now are 

pone nay with algae. As a result once abundant 
submerged plants noted for their attractiveness 
ve almost disappeared. The main cause of this 
explosive growth of algae appears to the influx of 
nutrients from nearby population centers and agri- 
cultural activities. Some progress in lake restora- 
tion was achieved by controlling the inflow of 
nutrients to the lake. However, the nutrients al- 


136 


SITE, 
apice and Light Ltd., West Vancouver (British 
Coiumbi 


). 
For primary bibliographic entry see Field 5D. 
W88-03853 


REGIONAL INFILTRATION/INFLOW STUDY 
SOLVES WET WEATHER SEWER PROB- 


LEMS, 

East Bay Municipal Utility District, Oakland, CA. 
For primary bibliographic entry see Field 5D. 
W88-03857 


GENERAL ar oz ON ee 
SOURCES IN AREAS S TO EU- 
TROPHICATION, WITH PARTICULAR REF- 
ERENCE TO THE NORTHERN ADRIATIC 


COAST, 

Montedison Polimeri S.p.A., Milan (Italy). 

G. Bressan. 

Science of the Total Environment STENDL, Vol. 
55, p 229-242, 1986. 3 tab, 18 ref. 


Descriptors: *Phosphates, *Farm wastes, *Phos- 
phorus removal, *Water pollution control, *Deter- 
cong Eutrophication, Wastewater treatment, 

italy, Cost-benefit analysis, Agricultural runoff. 


The question of phosphates in the environment and 
their role in marine eutrophication is the subject of 
political and technical debate. Phosphates are often 
ee ee ee en ere 
the only nutrient which can be controlled techni- 
cally and economically. Approaches to the phos- 
pe problem have eee quite different. In some 
countries the of detergent phosphates is 
stressed, as a phosphorus rage which can be 

easily controlled by legislation. Nevertheless, de- 
tergent reformulation involves new risks for the 
receiving waters and drinking water supplies. In 
other countries the main efforts are based upon 
sewage treatment and dephosphatation. Cost/bene- 
fit aspects of these are examined in the 
icular case of the Northern Adriatic coast. 
is cost: benefit assessment indicated that chemi- 
cal treatment of sewage,.can remove phosphorus 
by intervention in urban and Svernck, Savon 
quantities that are much higher than those re- 
moved by severe measures on detergents. The 
relative cost of this treatment is acceptable and the 
action time short. An integrated approach, which 
combines a moderate intervention on detergents, 
chemical sewage treatment to remove phosphorus, 
and control of agriculutural contributions, particu- 
larly those from livestock breeding forms is advo- 


as 
W88-03861 


ECOLOGICAL MODELS AS SUPPORT SYS- 
TEMS TO DECISIONS IN LAKE MANAGE- 
MENT PLANNING, 

Pavia Univ. (Italy). Centro di Ricerca sulle Acque. 
S. Teruggi, and V. Vendegna. 
Science of the Total Environment STENDL, Vol. 
55, p 261-273, 1986. 3 fig, 39 ref. 


Descriptors: *Mathematical models, *Lake restora- 
ion, *Eutrophication, Model studies, Water pollu- 
tion control. 


The quantitative prediction of lake eutrophication 
and the evaluation of the necessary recovery inter- 





GROUNDWATER IMPACTS © 


POTENTIAL 
FROM CHEMIGATION, 
Colorado State Univ., Fort Collins. Dept. of Civil 


Engineering. 
For primary bibliographic entry see Field 5B. 
W88-03938 


STATE WATER QUALITY PLANNING ISSUES: 
FINAL REPORT. 


Service, Springfield, VA 2161, as PB87-183190/ 
AS. Price codes: A06 in paper copy, AOI in micro- 
fiche. 1982. 109 p. Project No. OWRT 
C-90151-U0(0487) (1). 


ater 
agement, Federal Water Pol- 
lution Control Act, Land use. 


Section 208 of the federal Water Pollution Control 
Act of 1972 the m 


wi policy consensus 
a, with the federal government 
as coordinator. In the past the states and local 
governments have been reluctant to enact pollu- 


——— unity regional organizations ms suggested 

lor poallbee nen, water quality issues. requires 
ering some of ey state poyewl local govern- 

mental prensa (Cassar: 

W88-03939 


ENGINEERING APPROACHES FOR LAKE 
MANAGEMENT; VOLUME 1: DATA ANALY- 
SIS AND EMPIRICAL MODELING, 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 


For primary bibliographic entry see Field 5C. 
W88-03983 


ENGINEERING APPROACHES FOR LAKE 
MANAGEMENT; VOLUME 2: MECHANISTIC 
MODELING, 

= A and M Univ., College Station. Dept. of 
For primary bibliographic entry see Field 5C. 
'W88-03984 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


ALTERNATIVE MANAGEMENT OPTIONS 


i ‘echnical Information 
VA 22161, as ADA 122 223. 
November 982-465 fig, 


y, AO! in microfiche. 
0 tab, 21 ref. 


Descriptors: *Water quality a. Ta, 
lutants, * 


reported by 

county for those counties in the Lake Erie Basin of 

these two states. An economic analysis of phos- 

phate fertilizer use in Ohio Lake Erie Basin coun- 

ties for corn, and wheat shows that there 
on 


88-03987 


eg OF POLLUTANTS IN WASTE 


Eevtedioneial Protection Aomcy, Washington, 
DC. Industrial Tec! 

W. A. Telliard, M. B. Ri 

Journal of nhc Science 

va Se No. 8, p 322-327, August 1987. 1 fig, 1 tab, 


Descriptors: *Environmental Protection 
5 Water pollution control, *Wastewater 
*Water quality control, 
wane Pollution Control Act, Biological oxygen 
solids, Chemical analysis. 


Under amendments to the Federal Water Pollution 


ee See ee oe ee ee 
these disc! The initial implementa- 
ian of the Federal Water Pollution Control Act 
) focused on controlling ‘conventional’ 
llutants, such as biochemical a demand 
ID) and total po tases nar solids (TSS). The 
rent implementation strategy for the FWPCA and 
the Clean Water Act (CWA) is based on control of 
not only the conventional pollutants, but also on 
control of toxic organic pollutants, toxic metal 
pollutants, nonconventional pollutants, or any 
other pollutants determined to be in the discharge 
in significant quantities. In controlling these pollut- 
ants, EPA gathers technical data, including the 
results of analyses of wastewater samples. For the 
organic P pm na cmdines a. all of these data are the 
result of hic analyses using a variety 
of detectors. (Author's abstract) 
W88-04002 


TESTING FOR GROUNDWATER CONTAMI- 
NATION AT HAZARDOUS WASTE SITES, 
Environmental Protection Agency, Washington, 
DC. Office of Solid Waste. 

For primary bibliographic entry see Field 5A. 
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W88-04003 


CHROMATOGRAPHIC MONITORING METH- 
ODS FOR ORGANIC CONTAMINANTS 
UNDER sae SAFE DRINKING WATER ACT, 
Environmental Protection Agency, Cincinnati, 
OH. Office at] Drinking Water. 

For primary bibliographic entry see Field 5A. 
W88-04004 


EFFECTIVE COMMUNICATION WITH THE 
PUBLIC ON WATER POLLUTION CONTROL 


Lo Pollution Control Federation, Alexandria, 


& cen 
Journal - Water Pollution Control Federation 
are Vol. 59, No. 10, p 851-855, October 


Descriptors: *Public ner. *Water pollution con- 
trol, *Education, Public Environ- 
mental protection, Information exchange. 


Par ep freon gp nny aye bn 
ing over the next 20 years with the most 
issues in water pollution control that the 

world has faced. Disappointments are likely to 
occur; when at each and every obstacle preserva- 
tion of scientific credibility is a major issue. Credi- 


understand those issues; ienti 
community Gutevend tun ten temtags believed is 
the one communicated best. Now is the time to 
neering community needs an answer for the publi 
on ‘how clean is clean,’ and on the rational ways in 
which industry can be allowed to do the things 
that it must do while maintaining a healthy society 
that is as risk-free as possible. Six issues - reregula- 


tive communications of poorly supported or self- 
promotional can produce results - results 
damaging to a greater good. Too often bad policy 
advocates know they can push their opinions if 
they sell it cleverly enough. The other horn of the 
dilemma is that the good policy advocates some- 
times believe they do not have to sell it at all. The 
Con. Fen ert eis goed pene: Sent be tate, 
Now, the public may or may not make the final 
Gerees oncens ot Sa ates ent Gece 
Congress they can certainly effect change. If 
public is = good information, they end up 
making rational decisions. 


is (Lantz-PTT) 
W88-04067 


ALKALINE APPROACH TO TREATING 
COOLING TOWERS FOR CONTROL OF LE- 
GIONELLA PNEUMOPHILA, 

Pittsburgh City Water Dept. PA. 

S. J. States, L. F. Conley, S. G. Towner, R. S. 
peers and T. E. Stephenson. 


and Envrionmental Microbiology 
AEMIDF, Vol. 53, No. 8, p 1775-1779, foauk 
1987. 2 fig, 3 tab, 41 ‘ref. 


Descriptors: *Bacteria, *Microbiological studies, 
*Water pollution control, *Fate Hy Berm <5 
*Cooling towers, *Chlorination, * ion 
concentration, *Public health, Alkalinity, ¢ rine, 
Water treatment, Disinfection. 


Earlier field and laboratory studies haye shown 
that Legionella species survive and multiply in the 
= range 5.5 to 9.2. Additionally, the technical 
feasibility of operating cooling towers at elevated 
alkalinities and pH had previously been document- 
ed by published 1 guidelines. The guidelines indicate 
that these conditions facilitate corrosion control 
and favor chlorine persistence which enhances the 
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effectiveness of continuous chlorination in biofoul- 
ing control. This information suggests that control 
of Legionella species in cooling towers can be 
accomplished by operating the towers under alka- 
line conditions. To test this possibilty, water sam- 
were collected over a period of months from a 
ere cooling tower. The samples were analyzed 
for a variety of chemical parameters. Subsamples 
were pasteurized and inoculated with non-agar- 
passaged Legionalla pneumophila which had been 
maintained in tap a Page - ger 
Legionella growth with correspon pH _ an 
alkalinity values revealed statistically significant 
inverse oe These data support por yr 
pothesis operating coo! towers outside o! 
the optimal conditions for pe se growth (e.g., 
otal aanaek aed 
may be a useful approach to contro! growth in 
this habitat. (Author’s abstract) 
W88-04083 


INADEQUACY OF THE EUCARYOTE INHIBI- 
TOR CYCLOHEXIMIDE IN STUDIES OF PRO- 
TOZOAN GRAZING ON BACTERIA AT THE 
FRESHWATER-SEDIMENT INTERFACE, 

Virginia Univ., Charlottesville. Dept. of Environ- 


mental 
For primary bibliographic entry see Field 2H. 
W88-04085 


TALE OF TWO WASTES, 

PPG Industries, Inc., Pittsburgh, PA. 

For primary bibliographic entry see Field SE. 
W88-04090 


STATUS OF GROUNDWATER POLLUTION IN 
a ae Ya a 

or primary graphic entry see Fie 
W88-04093 


WATER QUALITY INDEX APPLIED TO THE 

CLASSIFICATION AND ZONING OF AL- 

JAYSH CANAL, BAGHDAD - IRAQ, 

Biological Research Center, (Iraq). 

M. Y. Al-Ani, S. M. Al-Nakib, M. Ritha, A. M. 

Nouri, and A. Al Assima. 

Journal of Environmental Science and Health (A) 

JESEDU, Vol. 22, No. 4, p 305-319, May 1987. 3 

fig, 6 tab, 6 ref. 

Descriptors: *Water quality index, *Water quality 
*Impaired water use, *Data interpreta- 

tion, *Al-Ja Canal, Baghdad, , Zoning, 

ification, Discharge measurement, Seasonal 

variation, Canals, Water quality, Water quality 

management. 


A simplified model of the Water Quality Index 


(WQI) technique is applied to 
Al-Jaysh Canal in ‘Baghdad, Iraq. Water quality 
classifications “a standards setting systems are 
Sclsding Iniuien, Ioe source for ra? Ae 
inc irrigation, livestock watering, 
and the support of aquatic life. These classifica- 
tions t the minimum required characteris- 
water so that no adverse effects results 
from the water use. Seasonal variations were taken 
into account in assigning WQI values to designated 
zones of the canal. The WQI values decline with 
the reduction of flow rate; constant discharge is 
required in the canal to maintain good water qual- 
ity. Water in zones with low W I values is used 
by residents for garden i but plant growth 
ly A a alana 


BACTERIAL QUALITY OF BOTTLED WATER, 
pomevery Univ., OH. Dene of Civil and Environ- 


PV v's , G. R. Kellner, and H. C. Cook. 
Journal o' Environmental Science and Health (A) 
ot Vol. 22, No. 4, p 357-367, May 1987. 2 


Descriptors: *Bottled water, *Bacteria, *Bacterial 
analysis, *Water quality standards, *Water quality, 
Water quality control, Coliforms, Pollutants, 
Water analysis, Microbiological studies, Drinking 
water. 


The bacterial quality of a total of 204 water sam- 
ples representing 22 brands of bottled waters (both 
domestic and imported) obtained from retail out- 
lets in the Cincinnati, Ohio, area is examined using 
the heterotrophic plate count and the total coli- 
form multiple-tube fermentation and membrane 
tration techniques. After 48 hours at 35 dC, 27% of 
the samples of domestic bottled waters 
had bacterial heterotrophic plate counts in excess 
of 500 colony-forming units (CFU) per milliliter 
(ml), with the majority of these in the 1000 to 
100,000 range, whereas 73% contained fewer than 
500 bacteria as CFU per ml. All of the three 
rted brands had bacterial levels below 500 
CFU/ml. Extended incubation of bacterial plates 
at room temperature for seven days resulted in a 
17.3% increase in counts in excess of 500 
CFU/ml, with the greatest predominance of re- 
covery occurring in the 1000 to 100,000 range. No 
total coliforms were detected in any bottled water 
examined, but pigmented non-coliform bacteria 
were found to constitute a major portion of the 
bacterial flora in bottled water with high bacterial 
numbers (i.e., > 500 CFU/ml). It is concluded that 
the bacterial standards for bottled waters should be 
based not only on the total coliform determination, 
but also upon a bacterial heterotrophic plate count 
of no more than 500 CFU/ml after protracted 
incubation times longer than 48 hours. (Author’s 


abstract) 
W88-04122 


PROTECTING GROUNDWATER FROM 
VIRAL CONTAMINATION BY SOIL MODIFI- 
CATION, 

Arizona Univ., Tucson. Dept. of Microbiology and 
Immunology. 

R. B. Thurman, and C. P. Gerba. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 22, No. 4, p 369-388, May 1987. 5 
fig, 4 tab, 21 ref. USEPA Contract CR-811147. 


Descriptors: *Groundwater quality, *Groundwat- 
er pollution, *Fate of pollutants, *Soil modifica- 
tion, ‘*Soil water, *Vi Enteroviruses, 
Wastewater — Wastewater treatment, 
Wastewater, Domestic wastes, Water quality con- 
trol, Water quality, Groundwater, Soil columns, 
hydrogen ion concentration. 


During land application of domestic wastewater, 
pathogenic enteric viruses may enter the ground- 
water. Soil modification to enhance virus removal 
as a method of groundwater protection is de- 
scribed. Inorganic substances were added to a 
column of sandy loam to assess their ability to 
enhance the removal of co liphage | MS-2 and polio- 
virus from tapwater and secondarily treated 
sewage. Aluminum metal, magnesium oxide and 
magnesium peroxide, when added to the soil sig- 
nificantly enhanced virus removal above that 
served in control columns. Powdered metallic alu- 
minum caused an average decrease of greater than 
five logs in virus concentration, while control col- 
umns containing no aluminum showed only a two 
log decrease. Significant reduction in the number 
of viruses continued in test columns during five 
weeks of intermittent flooding. The efficiency of 
virus removal due to soil additive declined toward 
the end of the flooding period. Aluminum metal 
did not significantly ineon 1 the pH of the column 
percolate and was not leached in significant 
amounts from the soil used in this study when pH 
2-3 water was passed through the column for 38 
days. Both magnesium dioxide and 
oxide, while effective in virus aowdl significant- 
ly increased the pH of the column percolate. (Au- 
a 's abstract) 

W88-04123 


TRACE-METAL AND ORGANOCHLORINE 
RESIDUES IN SEDIMENTS OF THE UPPER 
ROCKAWAY NEW JERSEY, 

Geological Survey, Trenton, NJ. 

For primary bibliographic entry see Field 5B. 
W88-04151 


AIR STRIPPING TREATMENT FOR REMOV- 
AL OF VOLATILE ORGANIC CHEMICALS: A 
po STUDY OF BURLINGTON, MASSACHU- 


Metcalf and Eddy, Inc., Wakefield, MA. 
For primary bibliographic entry see Field 5F. 
W88-04161 


WHAT’S HAPPENING WITH WATER: INDUS- 
TRY DIRECTION - LOOKING TO THE 
FUTURE, 
Becher-Hoppe Engineers, Inc., Wausau, WI. 
For primary bibliographic entry see Field 5F. 
W88-04162 


VOC REMOVAL FROM GROUNDWATER - A 
CASE phar 


Gannett, Fl 
gig - PA.” 
J. L. Latsha. 


leming, Corddry and Carpenter, Inc., 


Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 20, No. 5, p 6-9, September- 
October 1987. 2 fig, 6 tab. 


Descriptors: *Volatile organics, *Groundwater 
pollution, *Cleanup operations, *Water pollution 
treatment, Air stripping, Water treatment, Activat- 
ed carbon, Ultraviolet radiation, Costs, Economic 
aspects. 


The groundwater at a large industrial site had 
pounds (VOC San locking endergyouall cogage 
poun 8) underground storage 
tanks and transfer ag The industry is continu- 
ously pumping at least 250 gpm from one of its 
wells to prevent the migration of groundwater 
contaminated with VOC’s into noncontaminated 
aquifers. The groundwater was treated with a 
granular activated carbon system (GAC) which 
was being rented for approximately $10,000/ 
month. Feasible alternatives were se vecleainaril to 
minimize the cost of treatment. It was ey 
determined that air stripping of the VOC's fo! 
lowed by adsorption of residual VOC’s onto GAC 
is the most cost-effective method of groundwater 
treatment. Stripping tower design considerations, 
granular activated carbon units, and UV units are 
discussed with t to cost and design consider- 
ations. (Lantz- 
W88-04175 


OPERATIONAL WATER QUALITY MANAGE- 
MENT: PROBLEM CONTEXT AND EVALUA- 
TION OF A MODEL FOR RIVER QUALITY, 
Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. - 

M. B. Beck, and B. A. Finney. 

Water Resources Research WRERAO, Vol. 23, 
No. 11, p 2030-2042, November 1987. 9 fig, 1 tab, 
51 ref. NSF Grant No. INT-8420091. 


Descriptors: *Water quality 

*Model studies, Water quality, Nitrates, 
um, Water pollution control, Dissolved oxygen, 
Chlorophyll a, River flow, Algae, Ecosystems. 


to bel 
lems of operational decision making. In the 
years in the United Kingdom, for examp 
technology, economics, and institution- 
al structure of ——— it have all changed sub- 
stantially. To changes have overturned’ 
oy assumptions — re —— 
of managing river water quality. A case ly in 
operational water quality management is based on 
a dynamic model for stream discharge and quality 
covering a 54-km stretch of the 
River in England. The model describes interac- 
tions among biochemical oxygen demand, dis- 
solved oxygen, ammonium N, nitrate N, and chlo- 
rophyll a concentrations at various points along 
the river; preliminary identification results are pre- 
sented using daily time series data for the whole of 
1974. The behavior of the river, which relates the 
—- of a major upstream discharger to a down- 
r, is dominated by the dynamics of 
‘ion b population growth and mortality. In addition 
to the presentation of these results the technical, 
economic, and policy questions central to the prac- 
tical feasibility and potential of operational water 





quality management are discussed. This includes 
i in quantifying the stochastic, dynamic 


W88-04180 


USE OF BIOLOGICAL CONTROLS FOR MAN- 
AGING GREAT LAKES DISTURBANCES, 
State Univ. of New York Coll. at Oswego. Re- 


Fee peers imary bibliographic Field 4A 
‘or entry see " 
W88-04213 


CONTAMINANT MANAGEMENT STRATE- 
GIES FOR THE GREAT LAKES: OPTIMAL SO- 
ee UNDER UNCERTAIN CONDI- 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

T. D. Fontaine, and B. M. Lesht. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, _ 2, p 178-192, 1987. 8 fig, 6 tab, 14 ref, 


: “Water — control, Ron 


RIER ANALYSIS, 
Miyazaki Univ. (Japan). Dept. of Civil Engineer- 


ing. 

Journal tof Hydraulic Engincering JHENDS, Vol. 
y (9) 

113, No. 6, p 767-779, June 1987. 12 fig, 24 ref. 


Descriptors: *Saline water intrusion, *Saline water 

barriers, *Coastal aquifers, *Japan, Computer 
pcr Saline water, Model studies, Groundwater 
management, Mathematical analysis, Hydraulic 
structures. 


Seawater intrusion barriers are 
pene mig awe pb 

of a computer model — 
1umerical 


the computer model is illustrated by a site-specific 
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analysis for a sropeens subsurface barrier location 
in a limestone coastal aquifer on Okinawa-jima 
Island in the Western Pacific Ocean. it wes found 


of continual pumping of the aquifer without re- 
charge. The subsurface barrier is technically feasi- 
ble and is a viable solution to the problem of 
seawater intrusion in coastal aquifers. (Author’s 


abstract) 
W88-04237 


HYPOLIMNETIC WITHDRAWAL IN TWO 
NORTH AMERICAN LAKES WITH ANOXIC 
PHOSPHORUS RELEASE FROM THE SEDI- 


MENT, 
York Univ., Downsview (Ontario). Faculty of Sci- 


ence. 
G. K. Ni E. Davis. 

Water Researc WATRAG, Va Vol. 21, No. 8, p 923- 
928, August 1987. 3 fig, 5 tab, 14 ref. 


iptors: *Path of pollutants, *Selective with- 
dra’ *Water pollution sources, *Hypolimnetic 
withdrawal, *Lakes, * : eee *Lake 
restoration, Water quality court itrophication, 
Hypolimnion, Lake sedimen 


Hypolimnetic withdrawal has been used to de- 
crease eutrophication in two Connecticut lakes. 

is restoration technique is based on the forced 
discharge of nutrient-rich bottom waters in lakes 
with anoxic hypolimnia, while surface outflows are 


RESTORATION OF HEAVILY POLLUTED 
— OF THE SHATT AL-ARAB RIVER, 


. Marine Science Centre. 

‘J. K. Abaychi, M. K. Al- 
Asadi, and H. Al-Awadi. 
Water Research WATRAG, Vol. 21, No. 8, p 955- 
960, August 1987. 1 fig, 5 tab, 8 ref. 


A Rie *Water pollution treatment, *Shatt al- 
Arab River, *Iraq, * *Water ph man control, *Pol- 


The quality of the heavily polluted branches 

of the Shatt al-Arab River at the City of Basrah 

was studied in an attempt to evaluate the effective- 

ness of a proposed flushing system. It was found 

that the waters contained very low levels of dis- 

solved od BOD. and relatively high amounts of both 

COD and BOD. The annual average water quality 

parameters for Basrah Branches were dissolved 

oxygen 3.4 ppm pH 7.67; hy oat NAL; sulfide 1.4 

/L; COD 15.9 

/L; dissolved silicates 202 

phosphate 

P-PO4(3-)/L; nitrate 10.4 mi- 

it. N-NO3(-)/L; nitrite 2.1 microgram-at. 

(O2%-)/L and chlorophyll-a 14.3 mg/cu m. 

Inaoed e-thabe exieataiainta wud oameteten tes 

the proposed s' which would involve the 

establishment of pump-like circulation to achieve 

the required renewal of water, would be effective; 

within the flushing cycle all of the parameters 
would meet water quality goals. This flushing 

system would have no appreciable adverse Mant 

water quality because the river discharges a 

- volume of water annually. However, it has 

that the deposited sludge be 

dredged to » minimum depth of 30 cm (Lantz- 
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W88-04258 


FLOW VARIABLE DISCHARGE PERMITS, 
Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 

R. R. Noss, and I. Gladstone. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 761-766, October 1987. 5 fig, 1 tab, 8 ref. 


Descriptors: *Water quality control, *Discharge 
permits, «Water quality standards, *Flow dis- 
char, Pore control, 
Discharge limitations, Water pollution, Water pol- 
lution sources, Permits, Water quality manage- 
ment. 


Current a spo to calculating discharge limita- 
tions and use and intent of water quality stand- 

ards are examined. Flow variable discharge per- 
mits, in which the amount of pollutant that may be 
discharged is based on the magnitude of the flow 
in the stream, are introduced as an alternative 
permit strategy that could reduce the cost of pollu- 
tion control in certain instances while still meeting 
in-stream water quality objectives. Several possible 
designs of flow variable discharge its are pre- 
sented to show the flexibility of concept; for 
example, permits can be based on instantaneous 
flows, seasonal flows, trigger values, and ranges of 
flows. (Author’s abstract) 

W88-04275 


DESIGN OF AN INDEX OF WATER QUALITY, 
Auburn Univ., AL. Dept. of Accounting and Fi- 
nance. 

S. H. Dinius. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 833-843, October 1987. 5 fig, 5 tab, 16 ref. 
Department of the Interior Project A-054-ALA. 


Descriptors: *Index of Water Quality, *Project 
planning, *Water ——= management, *Water 
quality standards, ws uality, Water pollution 
control, Four-Round Delphi equation, Mathemati- 

equations, Pollutants, Water use, Mathematical 
studies, Biological oxygen demand, Coliforms, Hy- 
drogen ion concentration, Alkalinity, Chlorides, 
Dissolved oxygen. 


The formulation of an Index of Water Quality 
which evaluates the level of pollution in fresh 
water is pe een} . aspen aw pen equa- 
tion, using a panel of seven nationally reco 
water scientists, was performed to aa a 
pollutants to be included in the index, the relation- 
ship between the quantity of these pollutants in the 
water and the resulting quality of the water, and 
the importance of each pollution variable to each 
water use as well as to overall pollution. The 
pollution considered were dissolved 
oxygen, 5-day BOD, coliform count, e. coli, pH, 
ity, hardness, chloride, specific conductivi- 
ty, temperature, and color. A multiplicative index 
was used to bring the pollutants together into one 
system. (Wood- 
W88-04284 


BISCAYNE AQUIFER CONTAMINATION: 
CLEANUP AND PREVENTION, 

CH2M Hill, Emeryville, CA. 

U. P. Singh, and J. E. Orban. 

Water Resources in WARBAQ, Vol. 23, No. 
5, p 879-888, October 1987. 3 fig, 6 tab, 9 ref. 


Descriptors: *Water quality management, *Regula- 
tions, *Fate of pollutants, *Cleanup operations, 
*Water pollution prevention, *Water quality con- 
trol, *Cleanup, *Biscayne Aquifer, Water pollution 
sources, Decontamination, Drinking water, Flori- 
da, Aquifers, Hazardous materials, Groundwater 
pollution, Standards. 


The Biscayne Aquifer is the sole source of drinking 
water for approximately three million residents of 
southeastern Florida. Nine hazardous waste sites 
on the EPA National Priority List overlie this 
aquifer. Extensive investigation of an 80 square- 
mile area in metropolitan Miami detected low to 
moderate levels of toxic contaminants in the 
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groundwater, with volatile or chemicals the 
most prevalent. The Centers for Disease Control 
Same that contamination of the aquifer within 

a serious potential threat to 
pablie health. Ith. Recommendations for source con- 
trol and cleanup were ly carried out. The 
top few feet of soil at Miami Drum site were 
excavated and relocated; groundwater encoun- 
tered during excavation was withdrawn and treat- 
ed, and the Northwest 58th Street Landfill was 
closed. Recovery and treatment of groundwater 
from the contaminated area was the recommended 
measure, and was approved by the EPA and state 
and local agencies. A preventative action program 
for the Biscayne Aquifer region was also recom- 
mended for ee by local che ogg This 
program consists of 


future. (Author’s abstract) 
W88-04291 


SOIL CONSERVATION PRACTICES AND 
WATER QUALITY: IS EROSION CONTROL 
THE 


W88-04293 


OPTICAL HETEROG: 

Upstate Freshwater Inst., Inc., Syracuse, NY. 
For primary bibliographic entry see Field 2H. 
W88-04298 


MONTE CARLO STUDIES OF SAMPLING 
STRATEGIES FOR ESTIMATING TRIBUTARY 
LOADS, 

Heidelberg Coll., Tiffin, OH. Water Quality Lab. 
For primary bibliographic entry see Field 5B. 
W88-04315 


PROCESS CONSIDERATIONS IN BIOLOGI- 
CAL TREA’ OF LOW CONCENTRA- 
TION WASTEWATERS. II. DYNAMICS, 
Minnesota Univ., Minneapolis. Dept. of Civil and 
For primary bibliographic entry see Field 5D. 
W88-04339 


LAKE EUTROPHICATION MANAGEMENT 
MODEL, 

Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

L. Somlyody. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 711-719, 1987. 5 fig, 1 tab, 9 ref. 


Descriptors: *Eutrophication, *Water quality man- 
are *Model studies, *Lake Balaton, *Hunga- 

Mathematical studies, Mathematical models, 
Nutrients, Phosphorus, Chemical precipitation, 
Reservoirs. 


An _ eutrophication 
model (EMOM) was devel 


ment optimization 
lied for 


incorpo- 
rates a stochastic load response model which was 
derived from the Monte Carlo type usage of a 
four-compartment, four-box dynamic lake eutroph- 
ication model after developing synthetic time series 
generators for forcing functions. EMOM also in- 
cludes a p! mode nutrient loading model, 
which accounts for various uncertainties and sto- 
chastic effects. Major control options are phospho- 
rus precipitation in. existing sewage treatment 
plants, and the construction of pre-reservoirs. 
Among alternative objective functions and models 
formulated, a linearized expectation - variance 
model captures the major stochastic features of the 
problem. The ‘ short term strategy was 
worked out for Balaton, on the basis of an 
optimization management model incorporating an 
aggregated lake eutrophication model and a plan- 
ning type nutrient loading model. The basin-to- 


basin differences in the trophic state, interbasin 
mass exchange, internal load and the influence of 
stochastic changes on water quality are the most 
important factors associated with in-lake processes 
which appear in the management . (Lantz- 


PTT) 
W388-04356 


OPTIMIZATION OF REGIONAL WATER 
QUALITY MONITORING STRATEGIES, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

J. Pinter, and L. ee ody. 

Water Science and ve ES WSTED4, Vol. 
19, Nos. 5/6, p m-T27 1987. 4 fig, 2 tab, 12 ref. 


Descriptors: *Network d *Monitoring, *Op- 
ttn take Bon, mga, Wa ay 
management, Nutrients, 
Model studies, Networks. 


lake by its tributaries. Petowitg the description of 
the basic period, single water quality 
Seticater) axcteh evviod euteenoe ibilities and 


example, concerning the survei ystem 
tributaries of Lake Balaton (Hungary). (Author’s 
abstract! 
W88-04357 


STUDY ON REAERATION IN RIVER CAS- 


CADES, 
For primary bibliographic entry see Field 5B. 
W88-04360 


MODELING OF BIOLOGICAL PROCESSES IN 
THE SUBSURFA 


Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

For primary bibliographic entry see Field 5B. 
W88-04361 


PREDICTION OF WATER QUALITY IN A 
FUTURE WATER 


gy WSTED4, 
19, Nos. 76 p 793-802, 1987. 10 fig, 1 tab, 5 ref. 


Descriptors: *Water quality, *Reservoirs, *Water 
supplies, Biological oxygen demand, Dissolved 
oxygen, Prediction, Water temperature, Phos- 
phates, Model studies. 


The water quality in a future water supply reser- 
voir has been predicted using mathematical model- 
ling based upon data measurements of pao cli- 
mate, watershed mor- 
phology and hydraulics. The ibisien wo wale qual- 
ity parameters were modelled: water temperature, 
dusolved oxygen concentration, algal content, 
BOD, phosphate concentration, organic sediment, 
etc. One and five-year periods were simulated 
under oligotrophic, ——— and eutrophic 
water body assumptions to follow the development 
of water quality. For wet, average and dry weath- 
er conditions and most probable mesotrophic pro- 
ductivity development, the water body quality in 
time was simulated. Based on simulation results, 
the withdrawal conditions, as amounts and depths, 
were defined. These results were used for selection 
of the optimal intake level with respect to the set 
criterion for dissolved oxygen concentration. On 
the basis of the results obtained by simulation it 
may be concluded that a strict adherence to a set 
criterion for dissolved oxygen leads to the occur- 
rence of higher algae concentrations in the intake 
water, giving rise to difficulties in water treatment 
age operation. An active measure to compensate 
lor the oxygen deficit in the hypolimnion will be 
hypolimnetic aeration. (Lantz-PTT) 
W88-04363 


COAGULATION OF TWO DIFFERENT KINDS 
OF SURFACE WATER BEFORE INLET INTO 
LAKES TO IMPROVE THE SELF-PURIFICA- 
TION PROCESS, 

Amsterdam Water Supply a. 


and sy 
19, Nos. ve p 803-812, 1987. 7 fig, 6 tab, 4 ref. 
Descriptors: *Water quality control, *Coagulation, 
*Surface waters, Self urification, *Lakes, Drink- 
ing water, Water supply, Water Eu- 


trophication, Phosphates, Monitoring, Water qual- 
ity management. 


Part of the drinking water demands of the city of 
Amsterdam the surroundin, 


Penang sig po {atc Leendert 


seepage. It acts partly as a stoc! 
(about 2 weeks) and partly as a . 


medium SF wracrse time about 100 day. ne 


coagulation and settling plant was constructed. 
This has been in operation since 1984 and has 
resulted in im ty malady dro gtd ae 
water. In ition to a considerable reduction in 
the phosphate content (and that of other nutrients), 
improvements were registered in a number of 
other water quality ity parameters (DOC, heavy 
metals, color, etc). A similar coagulation and set- 
tling system is also used to treat one kind of surface 
water that is fed into the adjacent Loosdrecht 
Lakes during dry summer These lakes are of 
great environmental importance; they are also 
unique features of the Pretreatment of 
the water that flows into the has a substantial 
effect on the water quality. A monitoring system 
hac-Soen oot up ts Chee the resulting improve- 
ment. (Author’s abstract) 
W88-04364 


SALINITY CONTROL OF INTERSTATE 
WATERS IN ARGENTINA, 

Instituto Nacional de Ciencia y Tecnica Hidricas, 
Mendoza (Argentina). 

A. Moyano. 
Water Science and Technol 

19, Nos. 5/6, p 833-838, 1987. 1 fig, 4 ref. 


Descriptors: *Salinity, *Water quality control, 
*Argentina, *Interstate rivers, *Water law, Colora- 
do River, Treaties, Regulations. 


WSTED4, Vol. 


Water salinity control in interstate basins is exer- 
cised by means of treaties. Such is the case of the 
Colorado River in Argentina by the Treaty of 26 
October 1976. Argentina is made up of 22 member 
states (provinces). ive sovereign 
powers have been ly hess go in order to 
create the nati governme The sovereign 
powers the provinces have wil for themselves 
guarantee, among other things, their domain and 
jurisdiction over their waters. The only constitu- 
tional means to reach an agreement is by a treaty, 
and it is by one such agreement that the provinces 
of Mendoza, Neuquen, La Pampa, Rio Negro, and 
Buenos Aires divided among themselves “~ —— 
rado River waters. However, environmental 

ration of soil, flora and water requires acta =A 
adjustment, which can be made by agreements that 
render this possible, or by political decisions that 
will prevent conflicts among the states. (Lantz- 


PTT) 
W88-04367 


UPPER JAMES ESTUARY - A STUDY IN 
WATER QUALITY MANAGEMENT, 

Virginia State Water Control Board, Richmond. 
K. C. Das. 


Water Science and Technology WSTED4, Vol. 





19, No. 9, p 1-7, 1987. 1 fig, 2 tab, 10 ref. 


: *James River, *Water ay 
agement, *Water pollution control, *Water walle. 
tion sources, *Water pollution prevention, Estu- 
aries, Combined sewer overflows, Models, Dis- 


below the City of Richmond stem from 
the intermittent from combined sewer 


lynamic water quality 

control pollution of the James system on a continu- 
basis. (Geiger-PTT) 
88-04412 


WATER QUALITY CONTROL PLAN FOR 
WEST MORAVA RIVER BASIN IN YUGO- 


SLAVIA, 
Institut za ER Jaroslav Cerni, Belgrade 


Mt Sov an and A. F 


Senne od Tee hnology WSTEDH4, Vol. 
1 *NO. 9, p 9-18, 1987. 1 fig, 6 tab, 3 ref. 


Descriptors: *Water quality it, *Water 
— prevention, *Water pollution sources, 

goslavia, *Water pollution control, Water 
oaks control, Wastewater treatment, Monitor- 
ing, Cost analysis, Nonpoint pollution sources, 
Mathematical models. 


During one hydrological year, a survey of the 
ambient waters of the West Morava River Basin 
was carried out for five characteristic hydrological 
eee nae = Se omen of 

pa om pollution sources were also moni: 
tored continuously during the year, and socio- 
economic factors were for future refer- 
ence. The high level of pollution of the ambient 
peer was primarily due to the increased density 
of population, dev it of industry and more 
intensive agricul! roduction in the early 
1950’s. Each Legere a water quality at 


measures w vm con i 
of pollution a =e" in the technological 
processes decreasing 


of industries, the other 
sources of pollution and wastewater treatment. For 
nonpoint sources of pollution in urban areas the 
following control measures were proposed: the 
completion of a sewer system; improvement of 
hygienic conditions in urban areas; control of civil 
— activities; and construction of treat- 
lants for solid wastes. For agricultural areas 
the f Se erent eaten control of the use of 
hemicals, especially pesticides; control of erosion 
processes; and increased development of afforesta- 
tion areas. A cost analysis for alternative protec- 
tion measures to control water pollution is dis- 
cussed. (Geiger-PTT) 
W88-04413 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


HABITAT ELEMENTS IN RIVER BASIN MAN- 
of Civil Engineering. 


WSTEDH4, Vol. 
fig, 1 tab, 31 ref. 


and 
19, No. 9, p 19-29, 1987. 
Descriptors: *Aquatic i 
*Stream *Computer 
locity, Water quality management, Water pollution 
, River basins, Mi studies, Fish ape’ 


ment, Toxicity, Fish toxins, Water quality stand 


TEJO 1 - AN INTERACTIVE PROGRAM FOR 
THE DIVISION OF ESTUARIES INTO HOMO- 
GENEOUS AREAS, 
Universidade Nova de Lisboa (Portugal). Coll. of 
Sciences and Techno! 


For primary tiblioparkic entry see Field 2L. 
W88-04416 


INSTITUTIONS AND MANAGING THE ENVI- 
RONMENT, 


Universidade Federal de Santa Catarina. Floriano- 
oe Dept. of Sanitary Engineering. 


Water Science ard Technology WSTEDH4, Vol. 
19, No. 9, p 53-58, . “87. 1 fig, 10 ref. 


nae, cocci ives © an, 
“Social apt Environmental policy, Model 
studies, Information exchange, Institutional con- 


straints, Developing countries, Flooding. 
From an understanding of environmental prob! 
elopment models 


of aocapeniet aie cone, was made 
o! tt models concerning environ- 
institutional 


management: 
nature of the problem; the organization of the 
societies involved; the existing institutional struc- 
ture; and, the human and financial resources. As a 
conclusion, a set of strate: solutions is presented 
to overcome the conflict. "Acthar’s abstract) 
W88-04417 


, 
F.R.). 
For primary bibliographic entry see Field 6G. 
W88-04419 


MANAGEMENT OF SURFACE WATER QUAL- 
ITY IN IND) 


Saifia Coll., Bhopal (India). Dept. of Limnology. 


141 


Water Quality Control—Group 5G 


T. Saify, and S. Nasir Ali. 

Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 87-96, 1987. 2 tab, 7 ref. 

Descriptors: *Surface water, *Water quality man- 
agement, *India, *Water pollution effects, *Fisher- 
ies, Water pollution prevention, Eutrophication, 
Euphotic zone, Algal blooms, Developing coun- 
tries, Water pollution sources, Water pollution 
control, River basins, Turbidity, Nutrient removal. 


WATER RESOURCES MANAGEMENT IN THE 
SEMI-ARID CENTRAL VALLEY OF CALIFOR- 


NIA, 

Montgomery (James M.), Inc., Pasadena, CA. 
For primary bibliographic entry see Field 4B. 
W88-04422 


WATER RESOURCES PLANNING - A RE- 
SEARCH PROGRAM, 

Laboratorio Nacional de Engenharia Civil, Lisbon 
(Portugal). 

For primary bibliographic entry see Field 6A. 
‘W88-04424 


COMPARATIVE STUDY OF INLAND WATER 
QUALITY - SAO PAULO (BRAZIL), FRANCE 
AND ENGLAND, 

Companhia de Tecnologia de Saneamento Am- 
biental, Sao Paulo (Brazil). 

R. M. Abreu, and M. R. Guazzelli. 

Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 125-132, 1987. 11 tab, 3 ref. 


Descriptors: *Water quality management, *Brazil, 
*France, * *Water pollution control, 
Comparison studies, Networks, Data interpreta- 
tion, Hydrologic data collections, Monitoring, 
Rivers, Stream pollution, Water pollution preven- 
tion, Water quality. 


Reports on inland water quality are often pub- 
lished in many countries. These reports present the 
results of monitoring networks and show the evo- 
lution of the water pollution control situation in 
these countries. The data in the reports published 
in France and England and Wales were compared 

with similar data surveyed by CETESB (the Bra- 
“tian Environmental Protection Agency) in Sao 
Paulo State, Brazil. Some difficulties had to be 
overcome regarding adequate data processing to 
permit the comparison to be made. Moreover, it 

was necessary to deal with non-updated data. It 
was concluded that, although some countries such 
as France and England traditionally have more 
resources and experience available than Brazil, 
they have not been able to solve pollution prob- 
lems in a much more efficient way. (Author’s 
abstract 


W88-04425 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


DEVELOPMENT OF WATER QUALITY INDI- 
CES FOR OPERATIONAL MANAGEMENT, 
Middlesex Polytechnic, Enfield (England). Urban 
Pollution Research Center. 

M. A. House, and J. B. Ellis. 

Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 145-154, 1987. 2 fig, 6 tab, 20 ref. 


Descriptors: *Water quality management, *Cost 

*Surface water, ‘United Kingdom, 
*Water quality standards, Evaluation, Manage- 
ment planning, Rivers, Legal aspects, Comparison 
studies, Potable water, Water treatment, Economic 
aspects, Water quality control, Guidelines. 


The derivation, structure and application of a 
Water Quality Index (WQI) for the classification of 
surface water quality is discussed and the efficien- 
WQI is compared with the 
classification system of 
(NWC). The 
WQI is —_- through the objective r- 
ous selection, transformation and Coane of de- 
terminants with parr curves based on legal stand- 
ards and quality directives or guidelines. Three 
further indices intended for potable —- and 
evaluation of toxicity are also discussed. utility 
of the developed index for operational 

ment is demonstrated by a comparative study with 
the NWC classification for a number of rivers in 
the Greater London region. The flexibility and 
advantages of a WQI approach in providing poten- 
tial cost benefit assessments for water wality on 
both temporal and spatial scales are also t- 
ed. (Author’s abstract) 
W88-04427 


OF Poe 
TMENT SY: FOR 


Universidade Nova de Lisboa (Portugal). Environ- 
mental Systems Analysis Group 

For primary bibliographic aary see Field 5D. 
'W88-04429 


MATHEMATICAL MODELS FOR MIXING 
AND DISPERSION IN FORECASTING AND 
MANAGEMENT OF ESTUARINE WATER 
QUALITY, 

Calcutta Metropolitan Development Authority 


For primary bibliographic entry see Field 2L. 
W88-04430 


RIVER BASIN MANAGEMENT IN ENGLAND 
AND WALES, 
Southern Water Authority, Worthing (England). 


For primary bibliographic entry see Field 6B. 
W88-04433 


SOCIO-ECONOMIC DEVELOPMENT 


R.). 
For primary bibliographic ps see Field 5D. 
W88-04437 


SOCIO-ECONOMIC DEVELOPMENT LEVELS 
AND ADEQUATE REGULATORY POLICY 
FOR WATER QUALITY MANAGEMENT, 
World Health Organization, Geneva (Switzer- 
—, Div. of Environmental Health. 


Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 257-272, 1987. 10 tab, 30 ref. 


Descriptors: *Water quality management, *Devel- 

countries, *Economic *Water law, 

ater resources development, Water policy, 

Water pollution control, Water quality standards, 

ee impact statement, Environmental 
ects. 


Rapid industrialization in a substantial number of 
developing countries has serious implications for 
the environment and human health and well being. 
Water resources such as river basins are particular- 
ly affected by industrial and municipal waste dis- 


charges which have led to severe effects on water 
ality. Current regulatory policies to cope with 
this situation are reviewed and their effectiveness 
compared. Major governmental instruments in- 
clude legislation, planning instruments such as en- 
vironmental impact assessment, effluent standards 
and charges, licensing, specification and subsidiza- 
tion of pollution control installations and direct 
interventions. In many developing countries the 
government acts in a dual role as developing 
agency and regulatory institution at the same time, 
which allows for introduction of environmental 
considerations and pollution control measures 
early in the industrial, development process. Often 
the lack of an experienced and adequately staffed 
overnment machinery in the environmental sector 
pers the regulatory agencies control function. 
(Author’s abstract) 
W88-04438 


COMPARISON OF GEOSTATISTICAL METH- 
ODS FOR ESTIMATING VIRUS INACTIVA- 
TION RATES IN GROUND WATER, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

M. V. Yates, and S. R. Yates. 

Water Research WATRAG, Vol. 21, No. 9, p 
1119-1125, September, 1987. 11 fig, 28 ref. 


pg *Water quality control, *Groundwat- 

Seah of *Viruses, *Groundwater lution, 

*Path of pollutants, *Septic tanks, * ematical 

el studies, Human diseases, Public 

Comparison studies, Pollutant identifica- 

a "Spa distribution, a analysis, 

Mathematical studies, Statisti ethods, Water 
pollution prevention, Kriging, Drinking water. 


Enteric viruses are reponsible for a large number 
of ground-waterborne disease outbreaks every 
year. Septic tanks are the most frequently cited 
causes of groundwater contamination in 
outbreaks, and are probably the major contributors 
of viruses to the subsurface environment. Control- 
ling the placement of sa te tanks such that all 
viruses would be non-infective by the time the 
effluent reached drinking water wells would likely 
reduce the number of waterborne viral disease 
outbreaks. Described here is the use and compari- 
son of different geostatistical techniques (kriging, 
cokriging, and combined kriging and regression) to 
estimate virus inactivation rates in groundwater. 
These estimates were used with the regional 
groundwater flow characteristics to estimate septic 
tank setback distances over a city-wide area. It was 
found that combined xriging and regression, which 
eliminates the need for ratory values of virus 
inactivation rates by using the linear re 
relationship between ture and inactivation 
rates, produced comparable results to the other 
two methods, yet reduced the cost of the analysis 
oe (author's abstract) 


NORTH AND SOUTH AMERICAN STUDIES 
ON THE POTENTIAL OF COLIPHAGE AS A 
WATER QUALITY INDICATOR, 

errs Water Research Inst., Burlington (Ontar- 
io 

For primary bibliographic entry see Field 5A. 
W88-04452 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


INFRASTRUCTURE AND THE ENVIRON- 
MENT, 


R. Grove-White. 
Proceedings of Institutional Civil Engineers 
PCIEAT, Vol. 82, p 349-356, April 1987. 


Descriptors: ‘*Policy making, *Environment, 
oe engineering, *Environmental policy, *Politi- 

cal aspects, *United Kingdom, *Water supply, 
*Sewer systems, *Housing, *Electric power, 
*Coal, *Energy sources, Natural resources, 
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Sewers, Rehabilitation, Conservation, Investment, 
Tunnels, Engineering. 


Engineers should recognize that the environmental 
policy dimension is here to stay and will exert 
increasing influence and support. It must be ac- 
— that environmental pressure groups now 
an important dimension of public sentiment. 
It should also be accepted that this will mean 
somewhat different approaches to infrastructure 
planning from those which have prevailed in the 
past. The emphasis will increasingly have to be on 
better use of our existing resources. A 
Se ee ee ee 
considering the case for public i 
vestment. There can be be crucial medium- and long- 
term benefits to such investment--socially and envi- 
ronmentally, quite apart from industrial or eco- 
nomic benefits. The best policies for new infra- 
structure investment are those that have as their 
main emphasis rehabilitation, and a better use of 
resources. (Main-PTT) 


For primary bibliographic entry see Field 5D. 
W88-03609 


CERES-MAIZE MODEL AS A POTENTIAL 
TOOL FOR DROUGHT ASSESSMENT IN 
SOUTH AFRICA, 

Weather Bureau, Pretoria (South Africa). 

A. L. du Pisani. 

Water S. A. WASADYV, Vol. 13, No. 3, p 159-164, 
July 1987. 1 fig, 4 tab, 9 ref. 


a *CERES-MAIZE model, *Model 

i *Maize, *Drought, *Rainfall, *South 
Africa, *Crop yield, Soil water, Prediction, Food 
crops, Weather data. 


An index to characterize drought in such a way 
that policy makers will have an objective measure 
to declare areas drought-stricken and to implement 
subsidy schemes on a fair basis has been sought. 
The Palmer Drought Severity Index (PDSI) has 
been found wanting in this respect and more crop 
specific indices are at present under investigation. 
A methodology employing the CERES-MAIZE 
model to assess drought impacts on maize at an 
early stage in the season has been developed. The 
model was verified using South African yield data 
collected at a wide variety of localities ranging in 
mean annual rainfall from 550 to 870 mm and in 
yield from 986 to 8,600 kg/ha. Model sensitivity to 
soil water and planting dates was eval- 
uated. The — available water (PAW) capacity 
should poor erably be known to within 50 mm to 
make a good assessment while planting dates as far 
apait: be tw fall qwelle give Sadler tant te 
order to develop a methodology for predicting 
yield response to drought during the course of the 
growing season, temperature and rainfall data were 
analyzed on a monthly basis. The month in the 
historical record which gave a monthly value near- 
est the median value of the record was identified 
and used to synthesize a ‘median year’. To assess 
the impact of early season weather on the crop 
yield attained in a given season, the model was run 
with actual weather data up to a given date after 
which the median year’s data were used for the 
remainder of the growing season. Excellent corre- 
lations were found between yield predictions based 
on the use of observed early season data (up to as 
early as the end of January) in combination with 
median data for the remainder of the season and 
yield predictions based on observed data over the 
entire season. (Author’s abstract) 

'W88-03770 


POLICY ANALYSIS FOR THE NATIONAL 
WATER MANAGEMENT OF THE NETHER- 


Commissie voor Hydrologisch Onderzoek TNO, 
The Hague (N cherlands). 

For primary b..:\iographic entry see Field 6C. 
W88-03968 





GENERAL ASPECTS OF THE POLICY ANAL- 
YSIS FOR THE WATER MANAGEMENT OF 
THE NETHERLANDS (P 


(PAWN), 
Rijkswaterstaat, The Hague (Netherlands). 
K. P. Blumenthal. 
IN: aarp ty gs for the National br mes: Man- 
agement o' letherlands, Backgro’ 
fe the Technical Meeting 39, June 1982. p 11-24, 3 


Descriptors: *Water Policy, *Water t, 
Netherlands, *Economic valua- 


analysis, 


management, ysis, Irrigation, 

trophication, Sensitivity analysis, Project planning. 
A major study of the water management of the 
Netherlands entitled PAWN (Policy Analysis for 


the Water t_ of the Netherlands) was 
cond with the 


problems that initiated the PAWN study are exam- 
ined. The methodoingy, screening of tactics, 
policy design, assessment of impacts and sensitivity 
orf of ¢ PAWN investigation are described. 
‘Ar ter ois Grensieild banaiiie ox pedteetian. of teas 
are concerned, the PAWN study concluded that 
agriculture dominates all we sectors. se 
to augment to be a very cost-effec- 
tive a cdiepee. Seay Bute h water boards — to 
improve their ca: it system by en- 
Tie Neckeclante ere ‘amt ve access to waters. 
Netherlands are envisaging a set of future 
works to improve the national 
water system. PAWN has shown none of those to 
be cost effective. PAWN refers national tactics for 
the improvement of water quality to regional or 
local tactics that are outside the PAWN A 
mixture of tactics chosen for each individual lake 
will be effective in combating eutrophication. 
PAWN has shown that some environment and 
nature preservation tactics work better than others. 
(Geiger-PTT) 
W88-03969 


ASSESSING IMPACTS OF WATER MANAGE- 
cpiaadie E Lab. te Delft (Netherlands). 
te 

Scorer oe 

IN: Policy Analysis for the National Water Man- 
agement of the Netherlands, Background Papers 
for the Technical Meeting 39, June 1982. p 125- 
140, 3 tab, 14 ref. 


ge roy impact statement, 

‘ater pol ater management, *Manage- 
planning, *The Netherlands, vate — 

Powerplants, Economic 

Water resources development, spect, 

Drinking water, Regulations, Water costs, 

demand, Evaluations, Project planning. 


Impact assessment is the final stage of analysis that 
was considered in the PAWN (Policy as ra 
the Water Management of the Netherlands) stud: 
In this stage, the impacts of various selected water 
management policies are estimated. A water man- 
— policy is some set of measures to improve 
rp ges that represents a national 
vai for Netherlands. Impact assessment 
deals with determining impacts on different impact 
categories for different situations (cases) to be ana- 
lyzed. Main impact categories are the user groups 
and the national im 
and financial aspects). A 
sadbaGhicnier seule miemeenast pelag ante st 
of scenario type assumptions that affect its per- 
formance and impacts. A number of scenario varia- 
bles have been considered in constructing 
cases: external supply —. conditions 
and river discharges); agricul sce- 
nario (extent to which sprinkler systems are avail- 
able to agriculture); and context variables (varia- 
bles that reflect socio-economic developments). 
The results of the analysis indicate that, 
national scale, tural impacts dominate 
others. However, impacts on shipping and 
powerplants may be substantial. Putting severe re- 
strictions on groundwater use will have a very 


WATER RESOURCES PLANNING—Field 6 


large impact on the costs and quality of drinking 
water uction and will increase the drinking 
water by industries. (Geiger-PTT) 
W88-03978 


CONNECTICUT’S WATER SUPPLY i 
Water Supt et een Dept. of Health Services, 

‘ater Supply Section. 
For Nos ower bibliographic entry see Field 5F. 


WATER DISTRIBUTION RECORD KEEPING 
AND PLANNING APPROACHES: 


CURRENT 
Peer S inc. Philadelphia, PA. 
eer smog x = 
For primary bibliographic entry see Field 5F. 
'W88-04160 


NEW METHOD FOR QUALITATIVE SIMULA- 
TION ROLY, WATER RESOURCES SYSTEMS. 1. 
Universidade Nova de Lisboa a Environ- 
Fon - biblioprephis cate Field 7C. 

‘or one see 
W8804177" 


PUBLIC PARTICIPATION IN WATERSHED 
MANAGEMENT: COMBINING NOMINAL 


GROUP AND 
Cook Coll., New Brunswick, NJ. Dept. of Envi- 
tal Science. 


ronmen: 
P. J. Pizor, and S. M. Holler. 
Water Resources WARBAQ, Vol. 23, No. 
5, p 889-896, October 1987. 3 fig, 2 tab, 27 ref. 


Descriptors: Pee icipati * ement 


conceptual, methodological, and 
problems involved. The presentation of an 
tive active process technique is 
cussion of the basis of participatory 
Sicancey aout the tetsioction ott: Ceaetad tat 
mony procedures. (Author’s abstract) 


INSTITUTIONS AND MANAGING THE ENVI- 
‘ONMENT, 


* razil f Sanitary Engineering. 
ba ary bidlopraphic hic entry see Field 5G. 


USE OF GEOGRAPHIC INFORMATION SYS- 
TEMS (GIS) IN RIVER BASIN MANAGEMENT, 
Manitoba Univ., Winnipeg. Dept. of Civil Engi- 


neering. 
For bibliographic entry see Field 7A. 
wse-04420" 


WATER RESOURCES PLANNING - A RE- 

SEARCH PROGRAM, 

coum Nacional de Engenharia Civil, Lisbon 
ortu; \. 

M. A. Santos, and J. R. Costa. 

Water Science and Technolo; 

19, No. 9, p 119-124, 1987. 4 


Descriptors: *Water resources development, 
*Project planning, *Water policy, *Water quality 


WSTEDH4, Vol. 


Techniques Of Planning—Group 6A 


management, *Water pollution control, Technolo- 
gy transfer, Evaluation, Watersheds, Water pollu- 
tion prevention, Resources management, Water 
demand, Water management. 


A research project on ‘Methodologies for Water 
Resources Policy Analysis’ is under current devel- 
opment at the National Laboratory for Civil Engi- 
neering, Portugal. Its main objectives are to devel- 
op and test techniques, computational tools and 
procedures which may help in the design of water 
resources plans, in the comparison and evaluation 
of alternative strategies, and in real time drainage 
basin management and operation. In order to 
achieve these objectives the technical activity of 
the project has tackled such water resources prob- 
lems as the assessment of water availability and 
demands, the characterization of river water qual- 
ity and wastewater, water pollution control and 
—= water logy taser from modeling. Also, effective tech- 
ret pee: to local, regional 
national managers and decision-makers has 
Saansdie Seichedt padeasasnlcere semen: 
rized, some of the achievements are pointed out, 
and its most significant results are presented. (Au- 
thor’s abstract) 
W88-04424 


OASIS SYSTEMS MANAGEMENT, 

Economic Center, Water Legislation and Adminis- 
tration, Mendoza (Argentina). 

A. V. Bertranou. 

Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 225-230, 1987. 12 ref. 


*Water management, *Argentina, 
*Water resources development, *Latin America, 

making, 
Environmental effects, Resources management, 
Water use, Political aspects, Legal aspects. 


‘Oasis’ is an integrated basis for rational water 
maangement, and integrated ement is a tool 
for rational decision-making. In In the eae x 
man’s relationship with water, peng ap 

environ 


ment phase) and three stages ‘ foeeenn 
and integrative) are identified, which are examined 
in three areas (Argentina, Latin America, and the 
world). The challenge of water resources 
ment is the move from 
complete (open) ‘oases, the 
restore man’s relationship with nature. Sones 
management of water resources is presented as a 
way of solving the problems that tend to dissociate 
man from institutions. Integrated management is a 
versatile tool that goes beyond the limits of disci- 
views of reality. It is 
that promotes a harmonious 
relationship between natural and cultural sciences. 
(Author’s abstract) 
W88-04435 


INNOVATIVE FINANCING TECHNIQUES IN 
A VOLATILE MARKET REQUIRE COOPERA- 
TIVE EFFORT, 


og Coast Waste Disposal Authority, Houston, 


L 5. Davia 


Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 231-236, 1987. 5 ref. 


Descriptors: ‘*Project pi! *Financing, 
*Water resources development, *Economic eval- 
uation, *Loans, Profit, Subsidies, Legal aspects, 
Marketing, Economic aspects, Bond issues. 


The key to any successful water related project is a 
successful financing 


program. The need to develop 
cooperation and understanding between adminis- 
trative managers who plan, design and implement 
the physical program is addressed. The various 
financing vehicles that are available to the govern- 
mental in a volatile international money 
market and need to mesh project implementa- 
tion to favorable financing schemes are also exam- 
ined. Seveiai methods of financing are discussed 
with some references to bond rating criteria. The 





Field 6—WATER RESOURCES PLANNING 


Group 6A—Techniques Of Planning 


need for flexibility in all phases of project financ- 
ing is stressed. (Author’s abstract) 
Ws8-04436 


6B. Evaluation Process 


MISSISSIPPI WATER RESOURCES CONFER- 
ENCE, 1986. 
Missin! State aed Mississippi State. Water 


Researc! 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-159398/ 
aoe Price codes: AOS in paper copy, AOI in micro- 
fiche. (1986). 98 Contract No. 14-08-0001- 
G1026. Project No. ISGS G1026. 


Descriptors: *Water management, *Data sto: 

and retrieval, Water _ Computer models, Math 

custion models, Model studies, Hydraulic models, 
mo t, Surface water, Econom- 

ic Hae Waterways. 


The one 8 ee water 
Saeians i afer 








tive sources of supply, and discussed impacts of 
’s water code. (Hawkins-Mississippi 

State University) 

W88-03493 


ISSUES IN HUMAN RISK 
Ecological Analysts, Inc., Sparks, MD. 


H. a. 

Chlorination: Environmental Impact 

and Health serene Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 

‘Alber, MI. 1983. p 1457-1468, 1 fig, 1 tab, 19 ref. 


Descriptors: *Cost-benefit analysis, *Risks, *Public 
health, *Chlorination, *Regulations, 4 
water, Water treatment, Water pollution effects, 
Mutagens, Statistical analysis. 


Risk assessment, a rapidly evolving science, 

many deficiencies. Although quantitative anne ary 
ologies for assessing air pollution exposure and 
chronic cancer hazards have been devel toa 
great — only primitive models exist for other 
areas, namely groundwater exposure ntial. In- 


spar- 
ingly into risk assessment, particularly in a quanti- 
tative manner. Many uncertainties exist in a cost- 
benefit analyses when incorporated into regulatory 
risk assessments. More le risk estimates 
a ee ae ectiveness and relat- 


but on tmultichemical, multimedia assessments. 
(Cassar-PTT) 
W88-03556 


COST-BENEFIT APPROACH TO DRINKING 
WATER AND 
ye og yy of Tech., Pasadena. 

R. Harris. 


int — Chlorination: Environmental Impact 
and Health —— Volume 4, Book 2: Environ- 
ment, Health, and Risk, Ann Arbor Science, Ann 
Arbor, MI. 1983. p 1469-1479, 1 tab, 11 ref. 


Descriptors: *Cost-benefit analysis, *Drinking 
water, *Chlorination, *Risks, *Cancer, Uncertain- 
ty, Water treatment, Regulations. 


Formal cost-benefit analysis has been increasingly 
used in the ry nnn of regulations before pro- 
mulgation. A balanced cost-benefit approach at- 


tempts to estimate the potential costs of each kind 
of mistake and the 

then attempts to minimize 
regulatory mistakes of either type. Applying this 
approach to drinking water shows that more atten- 
Kee Wa tereeence Sereee ysis of statistical signifi- 
cance (probability apc ok natn 3 canoe oe 9 
of statistical power (probability of false ages 
If the cost of a false negative (preven 

unprevented cancers) is higher than the 


considers uncertainties leading ta Sprebenaities of 
both false positives and false enecghs rt oor 
not relying on single, point estimates treating 
them as though they were certain. Observing how 
lator ideas cldialag os refutes earlier predic- 
tions and comparing independent sources of evi- 
dence are useful. For drinking water the profile of 
ets aan ts 
ee ee ore eres 


W88-03557 


PRACTICAL APPROACH TO WATER DISTRI- 
BUTION SYSTEM oor eae ae 

Beta Engi Inc., Boston, MA. 

For primary bibliographic entry see Field 5F. 
W88-03617 


NATIONAL WATER SUMMARY 1983--HY- 

DROLOGIC EVENTS AND ISSUES. 

amd Survey, Reston, VA. Water Resources 
iV. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB87-185 054/ 

AS. Price codes: A12 in 

fiche. USGS, OFSS, 

80225. USGS Water-Supply Paper 2250, 1984. ue 

P, 26 fig, 9 tab. 


Descriptors: *National water assessment, *United 
States, *State water issues; *Hydrologic events, 
Water availability, Water quality, Hydrologic haz- 
ards, Land use, Institutional arrangements, Water 
management. 


This national summary reviews current hydrologic 
conditions and recent events in the United States 


water-issue summaries prepared by U.S. 
perp Survey in each of the States 
are based ifevonne in ach ofthe Stats 


ties and differences in water issues facing different 
parts of the country. Major issues described in- 
clude (1) a vulnerability of surface 





yop Patial effects of acidic precipitation: (1) 
potent fects of acidic precipitation; 
chronic pein: Agri of flooding; (8 


Quality’; ‘Hydrologic Haz- 
ards and Lend Use’; and ‘Institutional and Manage- 
ment’. (USGS) 

W88-03911 


egies at Long 
the expected cost of 


SUMMARY OF EIGHTEENTH MEETING, 

INTERAGENCY ADVISORY COMMITTEE ON 

WATER DATA. 

a a Survey, Reston, VA. Water Resources 
iv. 

OWDC Report. December 1984. 45 p, 7 app. 


Descriptors: *Water data, *Networks, *National 
water her tne re agg Se *National infor- 
mation clearinghouse, *Interagency cooperation, 
Information systems, Information exchange, Hy- 
po forecasting, Water control, Indian water 


A summary is presented of the Eighteenth Meeting 
of the In Committee on Water 
Data, held § 


ency Advisory 
tember 18-19, 1984, in Williams- 


were the U.S. Other topics Survey National Net- 
work and water data for Indian water rights deter- 
minations. (USGS) 

W88-03943 


METHODOLOGY TO DETERMINE CONSE- 
QUENCES OF VARIATIONS IN WATER MAN- 
AGEMENT FOR AGRICULTURE, 
Waterloopkundig Lab. te Delft (Netherlands). 

G. Baarse, and E. Van Beek. 

IN: rn fo for the National Water Man- 
agement o' etherlands, 

for the Technical Meeting 39, ne 39 June PSE P asda 
fig, 4 tab, 2 ref. 


rs: *Water policy, *Water 
s, * Models, * 


analysis, Irrigation efficiency, Water costs. 


Agriculture is the biggest user of water in the 
Netherlands according to the the PAWN (Policy 
Analysis for the Water Management of the Nether- 
lands) study. The interrelations between agricul- 
ture and the water it systems are com- 
plicated and may be described by computer models 
that represent the three different levels of water 
management: user level, district level, and national 
level. A Water Distribution Model was developed 
pd amg ay Phong rome a en gp wae Sen 
nation. The District Hydrologic and Agriculture 
Model (DISTAG) describes the water 
ment system of the district. The Plot Models 
ee ee ee 2 ee Three 
ent plot models were devel : the Plot Water 
to simulate the water ws in the plot, the 
Plot Salt Model to simobess the salt flocs i the 
aed o the ba Damage Cost Model to deter- 
the loss of ge production and costs 
of sprinkling Distribution Model uses 
DISTAG as a subroutine, while DISTAG uses the 
Plot Models as subroutines. In addition, other 
models were utilized for sprinkling cost analysis, 
— ag ee analysis, and agriculture benefit 
models were used in the different 
cat of the PAWN-analysis to compute costs, 
benefits and other impacts for many conceivable 
future situations and water management policies. 
The results confirmed the dominant role of agricul- 
ture, both with t to water demand and im- 


pacts. (Geiger: 
W88-03970 


COST MINIMIZATION ANALYSIS OF THE 
FUTURE DRINKING WATER SUPPLY IN THE 


Rijksinstituut voor Drinkwatervoorziening, Leids- 
chendam (Netherlands). 

P. K. Koster, and F. Langeweg. 

IN: Policy Analysis for the National Water Man- 
agement of the Netherlands, Background stan 
for the Technical Meeting 39, June fos2. p45 

fig, 2 tab, 1 ref. 





water, *Models, *Water 


ture pI Ground- 
aspects, Water man- 


Groundwater is a valuable source of water in the 
Netherlands. In the past 20 yr, groundwater with- 
a i Sea gare Palen 
groundwater lev lor groundwater 

to pePoied in the future. PAWN 


water companies. This 
lusion, however, is sensitive to the increase in 


IN: Policy Analysis for the National Water Man- 


WATER RESOURCES PLANNING—Field 6 


agement of the Netherlands, wen oy 
ae ee B82. p 678, 2 


GATED IN THE PAWN STUDY, 
The Hague (Netherlands). 


: Policy Analysis for the National Water Man- 
agement of the N Papers 
he amor: 1 39, June 1982. p 79-86, 1 


Descriptors: *Models, *Economic aspects, *Water 
management, *Electric power production, *Ther- 

pollution, Cost analysis, Future Prajeet 
a Water costs, Model studies, Pro; 


Evaluation Process—Group 6B 


G. Baarse, E. Van Beek, and J. P. M. Dijkman. 

IN: Policy Analysis for the National Water Man- 
agement of the Netherlands, Bac apers 
Py ny beg per Meeting 39, June 1982. p 87-106, 
3 fig, 2 tab, 7 ref. 


(ofthe Netherlands) toy, 
See tee operation of the national water 


PTT) 
W88-03975 


DESIGN OF POLICIES FOR THE WATER 
MAN. F THE NETHERLANDS, 


IN: Policy Analysis for the National Water Man- 
agement of the Netherlands, Background Papers 
for the Technical Meeting 39, June 1982. p 115- 
124, 2 fig, 6 ref. 


; *Water policy, “Water er aon 


In the PAWN (Policy Analysis for the Water 
it of the Netherlands) study, policy 

design is the stage that alternative water 

management po! a ee 

nation of four kinds of measures: 

gerial, regulation, 





— companies. (Geiger-PTT) 
88-03974 


MODEL DESCRIBING THE WATER DISTRI- 
BUTION IN THE NETHERLANDS THE 
SCREENING OF WATER MANAGEMENT 
TACTICS, 

Waterloopkundig Lab. te Delft (Netherlands). 


pricing amen 

Saieaeten a on a redged we To design 
—_— menegulll eens measures for the water man- 
the Management Strategy 

"Model payee was formulated. The re- 

sults of the model studies indicate that there are 
few possibilities in the water management ae 
in the Netherlands which allow by 
measures and that the optimal solution 

differs only marginally from the current operation 
Fy mae ractices. For extremely dry conditions, a priority 
for the allocation of water among the various 
users and regions was developed. (Geiger-PTT) 


ASSESSING IMPACTS OF WATER MANAGE- 
MENT POLICIES, 

Waterloopkundig Lab. te Delft (Netherlands). 

For primary bibliographic entry see Field 6A. 
W88-03978 





Field 6—WATER RESOURCES PLANNING 


Group 6B—Evaluation Process 


COST SHARING IN TRANSITION: THE CASE 
CENTRAL 


‘ashington, DC. 
pocemny bibliographic entry see Field 6C. 


Pr cery PARTOCE ATER IN WATERSHED 

MANAGEMENT: MBINING NOMINAL 
GROUP PROCESS AND MICROCOMPUTERS, 
Cook Coll., New Brunswick, NJ. Dept. of Envi- 


ferael ~ bibliographi Field 6A. 
ior primary graphic entry see Fie! > 
W88-04292 


ECONOMIC EFFICIENCY AND INVESTMENT 
TIMING FOR DUAL WATER SYSTEMS, 
Utah State Univ., Logan. Dept. of Civil and Envi- 


ronmental Engineering. 

Ri: Laces, 7 So fneennd Beanie. 
Water Resources Research WRERAO by gt 
a 3 10, p 1807-1815, October 1987. 7 fig, 3 tab, 1 


vestment, Economic efficiency, Potable water, 
le water, Feasibility studies, Financial 
feasibility, Costs. 


A gi | mypontloner eg Hal espe lee TN dpe 
of the economic feasil nt Bee pendbwe Baier 
which deliver both potable and nonpotable water 
to the same service area through separate distribu- 
tion systems. In a first step, a static analysis (eval- 
udiion at seinen gules S Rade © Serene: oa 
analysis requires of consumers’ and 

jucers’ surpluses from water use and the capital 


prod 
—< the dual (outdoor) system. The analysis i 


)- 
which an analytic solution is possible are discussed 
Foul = te ee eee 
cluding sensitivity to difficult ). The 
pe a allows identification y parameters 
oe emia of dual ae systems. 


W88-04300 


IMPROVED ALGORITHMS FOR RESERVOIR 
CAPACITY CALCULATION INCORPORATING 
STORAGE-DEPENDENT LOSSES AND RELI- 
ABILITY NORM, 

Indian Inst. of Science, Bangalore. Dept. of Com- 

ter Science and Automation. 
‘or primary bibliographic entry see Field 2E. 

W88-04302 


ILITY-BASED OPTIMIZATION 
MODEL FOR WATER DISTRIBUTION SYS- 


TEMS, 

Texas Univ. at Austin. Dept. of Civil Engineering 
For primary bibliographic entry see Field 5F. 
W88-04410 


TEJO 1 - AN INTERACTIVE PROGRAM FOR 
THE DIVISION OF ESTUARIES INTO HOMO- 
GENEOUS AREAS, 

Universidade Nova de Lisboa (Portugal). Coll. of 
Sciences and er 


For corr bibliographic entry see Field 2L. 
W88-04416 


INTEGRATED WATER DEVELOPMENT 
PROJECT OF GRAVATAI RIVER BASIN, 


to Nacional de Obras de Saneamento, 
Porto Alegre (Brazil). 
R. Aoki 


Water Science and Technology WSTEDH4, Vol. 


19, No. 9, p 59-68, 1987. 3 fig, 3 tab, 1 ref. 
Descriptors: ‘*Water resources development, 
*Social aspects, 
erosion, Land 
alae: supply, Industrial 

Hydrologic 


*Brazi 
nies snes, a 
use, cmon * 
wastewater, 


budget, Woisae Coenen 


The mye oe Water Resources Development 
Project o Gnaytael: River Sasa. sae appre 
the National Drainage Works department and 

German Agency for Technical Cooperation. ee 
anette toe Se ee 


departments specialized institutes 

vide information for the departments involved in 
water resources management to enable them to 
establish terms for each hi 

Sain eee oe oe ae 
pal. laws. The basin were 

well as all related to water resources deve 
opment. With these the 

partment would be able to define Sen Ox 
ee Siany eee econ Siacien Sa eae 
within their field of competence, but which should 
be taken into account in other fields of work. 


WATER RESOURCES PLANNING - A RE- 
Labo: fp Netineal wie Engenharia Civil, Lisboa 
ratorio ly 
3 = bibliographic ertry see Field 6A 
or primary entry see Fie ‘ 

wss-04424 


DEVELOPMENT OF WATER QUALITY INDI- 
S FOR OPERATIONAL MANAGEMENT, 


Middlesex Polytechnic, Enfield (England). Urban 
Pollution Research Center. 


For primary bibliographic entry see Field 5G. 
W88-04427 


INTEGRATED WATER RESOURCE MANAGE- 


Latina, 
jatural Resources and the 


i, and M. Nelson. 
Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 201-210, 1987. 2 tab, 12 ref. 


Comision Economica 
ao (Chile). Div. <r esoat ae 


Environment. 


nai *Water resources development, *Re- 

it, *Water ment, *De- 

ween countries, *Water policy, i 
Social aspects, Envi 


pects, 
ment, Water 


The virtues of integrated water resource manage- 
ment have been widely extolled in the literature. 
selected aspects of the Latin 
American and Caribbean experience which may 
provide insights on the constraints and Opportuni- 
ties for progressing towards such integration. Eco- 
nomic development and population growth are 
demands on water which are increasing 
exponentially. However, with a few exceptions, 
governments have shown little effective 
to the broader issues in resolving the inevitable 
conflicts. Formulation of plans and policies appears 
straightforward and it is easier still to recommend 


146 


(particularly within the or; 
Py to oaeine which would ‘allow i 
a broader and more long-term view of renew- 
able resource management issues. (Author’s ab- 
stract) 
W88-04432 


RIVER BASIN MANAGEMENT IN ENGLAND 
AND WALES, 

Southern Water Authority, Worthing (England). 
B. R. Thorpe. 

Water Science and Technolo 
19, No. 9, p 211-216, 1987. 7 


Descriptors: *Water resources development, 
*Water policy, *England, *Wales, *Water manage- 
ment, Resources management, Rivers, Water = tesa 
Water supply, Water costs, Water quality, Sanita. 

tion, H logic 5 ol Local ae Man- 
agement planning, W: 


The concept of hdc ogg river a tt 
in England and i 


Wales came from the 
Party on Sewage in 1970. River basin 
through the Water Act of 1973. This act set ten 
regional water authorities (RWA’s) as mul 
pose bodies responsible for all water functions. 
rar 154 wage ier updagdiingtaed aur Sa 
over water supply over 
and disposal authorities. The 
RWA’s have been successful in managing 
weet sere eee eee eee 
ae Brag If metering of domestic water use 
a reality in and Wales, the 
charges will more closely reflect the costs im- 
posed. Another initiative of the present Conserva- 
Reser is to introduce proposals for 
paar. the aye to private o . It is 
if this occurs, the principle of 
Sikid seal Uke aoe soot be geared 
(Geiger-PTT) 
W88-04433 


WSTEDH4, Vol. 





IN WATER RESOURCES 
MANAGEMENT IN DEVELOPED REGIONS, 
Ohio River Valley Water Sanitation Commission, 
Cincinnati. 


L. Weaver, and P. A. Tennant. 
Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 217-223, 1987. 15 ref. 


Descriptors: *Water management, *Water re- 

sources development, *Water supply, *Water 

Rtn *Water use, Economic aspects, Water pol- 

tion, Management planning, Irrigation, Transpor- 

Recreation, Hydroelectric power, Re- 

ps management, Social aspects, Political as- 
pects. 


The science and engineering of water resources in 
hovtages countries has undergone profound 
changes in less than a professional lifetime. This 
has pote ms influenced education and research 
ly revolutionized water resource plan- 
ae Fundamental uses of water to fulfill society’s 
needs continue. ee ee 
trial supplies, waterways for a ce 
protection, waste carriage, recreation, irrigation, 
and in general, robes geet sap uantity and quality of 
water in the right place at the right time to fulfill 
human and aquatic needs. The complexities of 
— SS no Leng re may be wag coplieen 
ly in terms of science engineering c! 
alone, but must include economics sensitive to the 
political and social sciences. What has evolved is 
now best described as water management. Re- 
viewed here is the evolution of water resources 
management in developed countries in terms of 





historical national and 
iobesinda, partiboherty art as this ordiveiont enpette 
scientific research and application. 


tration, Mendoza (Argen 
nn! rimary bibliographic e ea sso Pld HA, 


SOCIO-ECONOMIC DEVELOPMENT LEVEL 
AND TECHNOLOGY POLICIES FOR WATER 
Departamen Aguas e Energia Ele- 
_ Brasilia (Brazil). Div. de Controle de Recur- 


G Tsuzuki 
Wi 


‘ater Science and Ti WSTEDH4, Vol. 
19, No. 9, p 273-276, 1987. 
2 *W: ~ management, *Water_ re- 
sources dev *Economic aspects, *Water 
policy, *B: *Data acquisition, Management 
i Water use, Resources 


management, 
Water quality control, Water quality management, 
Institutions. 


Water is considered to be essential for all forms of 

esti Nedentoaine ein os wate hic ee 

quences: ie nadogets oe. 98.00 as sOCi0- 
economic conflicts from the 


priority given to human uses for direct consump- 

tion and yeiene, and to ses ofthe sol asociated 

with floods. A variety of methods may be used for 
and storage. 


IRRIGATION EFFICIENCY: ECONOMIC IN- 

TERPRETATION, 

Florida Univ., Gainesville. Dept. of Food and Re- 
source Economics. 


G.D. See Seaman. eB PRiees 


Journal of i ee te 
JIDEDH (A: Vol. ee 3, p 317-3 


August 1987. 2 fig, 3 tab, 30 
efficiency, *Economic as- 


pata “Wale dea ee *Water yield, Water 


Pop Costs, Revenues, Risk, Water management. 
the 


mizing the utility from income w 

So HK i bts Preot of tone 

may to Aeaay depasaste af muitoeeh polinada 
averse. (Author’s abstract) 

W88-03783 


POLICY ANALYSIS FOR THE NATIONAL 
WATER MANAGEMENT OF THE NETHER- 


coum H h TNO, 
Commissie voor Hydrologisch Onderzoek 
The Hague (Netherlands 

Background Papers for the Technical Meeting 39, 
June 1982. 144 p. 


WATER RESOURCES PLANNING—Field 6 
Cost Allocation, Cost Sharing, Pricing/Repayment—Group 6C 


Descriptors: *Water policy, *Water 


TO DETERMINE CO 
OF VARIATIONS IN WATER MAN- 
nae wee FOR AGRICULTURE, 
Lab. te Delft (Netherlands). 
entry see Field 6B. 


COST MINIMIZATION ANALYSIS OF THE 
FUTURE DRINKING WATER SUPPLY IN THE 


NETHERLANDS, 
Rijksinstituut voor Drink g. Led 
hendam 


cl 
For pri bibli hic entry see Field 6B. 
Was Os OTaPhic entry 





vVuoUur 


MINIMUM COST ALLOCATION OF 
GROUNDWATER a= DRINKING WATER 


COMPANIES AND 
Water Lab. te De Deih (Netherlands). 
For pri hic entry see Field 6B. 


primary 
W88-03972 


CONSEQUENCES FOR SHIPPING OF 
WATER-WITHDRAWALS FROM THE RIVER 
RHINE IN THE NETHERLANDS AND 


The Hague (Netherlands). 
For primary bibliographic entry see Field 6B. 
W88-03973 


SCREENING OF PRICING AND REGULATION 

MEASURES FOR WATER ALLOCATION IN 

THE PAWN STUDY, 
Rijkswaterstaat, The 


letherlands 
wa Hague (N ). 


IN: Policy Analysis for the National eng Man- 
agement 0! Backgro’ Papers 
4 Te Meeting 39, June 1982. p 107- 


*Economic aspects, *Water 
costs, "Water llocaton, “Regulation Water man- 
agement, Project planning, Water policy, Water 
use, Cost allocation, Resource allocation. 

This paper lains how in the PAWN (Policy 
fancy te Wet nasa we 
y many Pp 

for the reallocation of water 


regulation 
resources was reduced to manageable size, contain- 
ing only measures that were to be studies further. 
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ee ee a nae , significance 
of the ’ benefits for ie 


EVALUATION OF UNCERTAINTY IN FLOOD 
MAGNITUDE ESTIMATOR ON ANNUAL EX- 
DAMAGE COSTS OF HYDRAULIC 


vy So 


allie 
He 


ater Resources Bulletin WARBAQ, Vol. 23, No. 
> p 749-759, October 1987. 5 tab, 20 ref. 


Descriptors: *Water management, *Cost sharing, 
*Economic aspects, *Financing, *Central Arizona 
pi ae Resources management, Costs, —— 


Construction costs, Arizona, Re- 
sources development, Financial fecsiblity, Negoti- 
ations. 


cee aiid ends ramaaiede os tae 
(ge prnlneet Lag ene So cteinpemnd 

nf of construction costs. However, pres- 
sures on the Federal budget, environmental issues, 
and the notion that there are economic efficiency 
gains when beneficiaries of Federal water resource 
projects increase their cost share are causing 
Sonate The amb of tee Conteh Adlon Poaion 
Plan 6 is a noteworthy example of the transition to 
more non-Federal in water resource 


financing agreement 
— of the Interior and multiple interests in 
Arizona are used as an example of how Federal 





Field 6—WATER RESOURCES PLANNING 


Group 6C—Cost Allocation, Cost Sharing, Pricing/Repayment 


water project cost sharing is in a state of transition. 
The negotiation process is described, a financial 
analysis is provided, and the terms of the agree- 
ment and policy issues that were deliberated in the 
Executive Branch of the Federal Government are 
discussed. (Author’s abstract) 

W88-04274 


RIVER BASIN MANAGEMENT IN ENGLAND 
AND W 
Southern Water Authority, Worthing (England). 


For primary bibliographic entry see Field 6B. 
W88-04433 


INNOVATIVE FINANCING TECHNIQUES IN 
A VOLATILE MARKET REQUIRE COOPERA- 
TIVE 


Gulf Coast Waste Disposal Authority, Houston, 


TX. 
For primary bibliographic entry see Field 6A. 
W88-04436 


6D. Water Demand 


TAKING WATER TO MARKET, 
For primary bibliographic entry see Field 6E. 
W88-03605 


REDUCING WATER PUMPING POWER 
CostTs, 


Waxahachie, TX. 
For primary bibliographic entry see Field 5F. 
W88-03612 


PRACTICAL APPROACH TO WATER DISTRI- 
BUTION SYSTEM MODELING, 

Beta Engineering, Inc., Boston, MA. 

For primary bibliographic entry see Field 5F. 
W88-03617 


WATER FOR AGRICULTURE, 

Agricor, Mafeking (South Africa). 

P. G. Pienaar. 

— AQUAAA, No. 3, p 133-136, 1987. 3 tab, 7 


Descriptors: *Agricultural water demand, *Plan- 
ning, *Water resources, *Water vv *Bo- 
phuthatswana, *South Africa, Irriga' yn co 
ments, Eutrophication, Surface bec Groundwat- 
er. 


The changing pattern of water use in Southern 
Africa is reviewed. Because of the population 
wth, water demand for non 


projected fred 
demand in the year 2010 are examined to establi: 
the potential for agricultural use. It is estimated 
that of the total available water of 333.29 million 
cu m/yr, there will be a surplus of 34.49 million cu 
m/yr. available for agricultural use, which is ap- 
proximately the amount needed for gree al 
tion schemes. Eutrophication and evapora 
GHiect the quailty of tha evtlishlo titer. fe io ote. 
cluded that future planning should be carried out 
with more circumvision than ever before, and that 
no single sector can operate in isolation of the 
other sectors competing for water. Water develop- 
ment plans must incompass a regional scheme and 
be based on a national water management strategy. 


(Ray-PTT) 
W88-03678 


USE OF PUBLIC RESOURCES FOR WATER 
SUPPLY IN 


For primary bibliographic entry see Field 5F. 
W88-03679 


FIELD STUDY INTO PATTERNS. OF DOMES- 
TIC Mpa aaa IN RURAL 


Dennladesh Univ. of Engineering and Technology, 
Dacca. Dept. of Civil =e 

F. Ahmed, and P. G. S 

Aqua AQUAAA, No. 3, 7: 149-153, 1987. 2 fig, 5 
tab, 1 ref. 


Descriptors: *Water de aand, *Water use, *Wells, 
*Domestic ‘Bangladesh, 


water, *Rural areas, * 
*Tubewells, Socio-economic status, Sanitary facili- 
ties, Drinking water, Potable water, Well water. 


Rain cha Slt Opty ol Oe een See 
consumption in rural areas of indicate 
that most drinking water is taken tubewells, 
but that un sources such as rivers and 


of proper ing and 
facility pony manne site and —< privacy. An 
average oO! per capita per day cmcenente 
of water may be considered normal under 
living conditions. (Ray-PTT) 
W88-03681 


EXTENDED LOW ps PERFORMANCE - 


For primary bibliographic entry see Field 5F. 
W88-03682 


For primary bibliographic entry see Field 6B. 
W88-03974 


WATER CONSUMPTION AND DEMAND 
MEASUREMENTS FOR SINGLE-FAMILY 
HOUSEHOLDS, 
Hawaii Univ., Honolulu. School of Public Health. 
F. D. Miller. 

lealth JEVHAH, Vol. 


Journal of Environmental H 
50, No. 1, p 13-17, July-August, 1987. 5 tab, 13 ref. 


Descriptors: wan ae *Water 
demand, * Water supply, Con- 


_*Water use, 
~~ water, 

sumptive use, Potable water, Sampling, Statistical 

analysis. 


telephone survey of Kaimuki residents of Oahu, 

Hawaii was conducted to determine househo! 

that were willing to fill out a questionnaire. 

from completed questionnaires w: Mee cma hd 

cones See house- 
characteristics, 


water demand, consumption 
of Wakes seek Ratio toc toleatng, ted otter tock 
bles. Results showed ethnic differences for both 


Y PLANS, 
Connecticut Dept. of Health Services, Hartford. 
Water Supply Section. 
For primary bibliographic entry see Field 5F. 
W88-04159 


ESTIMA 
A HIGH SIERRA W. 
New Jersey Fin ne hal Waste Facilities Siting 


Commission, T: 

W.G. Guthe, and ML. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 767-775, October 1987. 3 fig, 2 tab, 31 ref. 


TING THE WATER RESOURCE FOR 
TERSHED, 


portion of the available water enters the regional 

undwater system. This conclusion is supported 
y hydrologic: and geochemical and 
armen: Por dd ares fe ttaghete = ed 
great as runoff during dry years and 
nearly twice as large during wet years. (Author’s 


RELIABILITY-BASED OPTIMIZATION 
MODEL FOR WATER DISTRIBUTION SYS- 
Texas Univ. at Austin. Dept. of Civil 


For primary bibliographic entry see Field 5F. 
W88-04410 


6E. Water Law and Institutions 


MISSISSIPPI WATER RESOURCES CONFER- 
Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 


For primary bibliographic entry see Field 6B. 
W88-03493 


DRINKING WATER 


tal 
DC. Office of Drinking W. 
For primary bibliographic e any see Field SF. 
W88-03552 


ANALYSIS OF EPA GUIDANCE ON COM- 
IG SLUDGE: PART  III-OXYGEN, 

MOISTURE, ORDOR, PATHOGENS, 

Rutgers - The State Univ., New Brunswick, NJ. 

Dept. of Biologi Sciences. 

For primary bibliographic entry see Field 5D. 

W88-03596 


TAKING WATER TO MARKET, 

R. T. Smith, and R. J. Vaughan. 

Civil g CEWRAS, Vol. 57, No. 3, p 70- 
73, March 1987. 





RIES AND DAMAGES EM- 
PLOYED IN GROUNDWATER POLLUTION 
LITIGATION, 
Day, Page sns Seeents eat Oe: 


ous pg Seepage, "pation ses Pollutants, 
Water pollution sources. 


of Hablig which ane eolmnenied ta 
ee ee provided. 
asa t of oe 
the theories 


NATIONAL WATER SUMMARY 1983--HY- 

DROLOGIC EVENTS AND ISSUES. 

Goa Survey, Reston, VA. Water Resources 
Vv. 

For primary bibliographic entry see Field 6B. 


W88-03911 

STATE WATER QUALITY PLANNING ISSUES: 
FINAL REPORT. 

Council of State Governments, Leingos. KY. 


For primary bibliographic entry see 
W88-03939 wie: 


POLICY ANALYSIS FOR THE NATIONAL 

WATER MANAGEMENT OF THE NETHER- 
voor Hydrologisch Onderzoek TNO, 
(Netherlands 


The . 
For primary bibliographic entry see Field 6C. 
W88-03968 


WATER RESOURCES PLANNING—Field 6 
Water Law and Institutions—Group 6E 


GENERAL ASPECTS OF THE POLICY ANAL- 

YSIS FOR THE WATER MANAGEMENT OF 

THE eed vara PA 

For vitliopranhte entry see seo Fela) 6A. 
primary 

W88-03969 


CONTROL OF POLLUTANTS IN WASTE 
Protection wen Washington, 
Paik ins Field 5G. 


TESTING FOR GROUNDWATER CONTAMI- 
NATION AT HAZARDOUS WASTE SITES, 
Environmental 


Protection Agency, Washington, 
DC. Office of Solid Waste. 


For primary bibliographic entry see Field 5A. 
'W88-04003 


HEALTH SERVICES 5 i WATER AND SANI- 
TATION SERVICES IN NORTHWEST 
TERRITORIES: AN EXAMINATION OF = 
PRESENT STATE OF papi 

SOME THOUGHTS FOR THE FUTURE, 

Izaak Walton Killam Hospital for Children, Hali- 
fax (Nova Scotia). 

For primary bibliographic entry see Field 5F. 
W88-04077 


WHAT’S HAPPENING WITH WATER: INDUS- 


TRY DIRECTION - LOOKING TO THE 


FUTURE, 

Becher-Hoppe Inc., Wausau, WI. 
For primary Niblicorephas entry see Field 5F. 
W88-04162 


L.A”S_ WASTEWATER TREATMENT PLANT: 
VICTIM OR VILLAIN, 


For primary bibliographic entry see Field 5D. 
W88-04194 


FLOW VARIABLE DISCHARGE PERMITS, 
pron eae Amherst. Dept. of Civil En- 


Te eciecy bibliographic entry see Field 5G. 
ws8.04275 


NEW HAMPSHIRE WATER LAW: AN INTER- 
PRETIVE OVERVIEW, 

Larson (Barry) Associates, MA. 
C. M. Kingsford, and B. E. Lindsay. 
Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 845-848, October 1987. 16 ref. Land and Water 
Competing Uses for Economic Development in 


Descriptors: *Water law, *Water im aves *Ri- 


Cn py ye 


Water demand, Water management, Water poli 


New Hampshire’s riparian water law, first modi- 
fied judicially, was more drasticall 


riparian rights and the effective use of the state’s 
preys resources. (Author’s abstract) 
W88-04285 


INTERSTATE AND INTERNATIONAL COM- 
PETITION FOR WATER RESOURCES, 

Hawaii Univ. at Hilo. Dept. of Political Science. 
Z. A. Smith. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 873-877, October 1987. 1 fig, 18 ref. 


Descriptors: *Interstate water management, *Inter- 
national water management, *Groundwater man- 
agement, *Legal aspects, Water resources develop- 
ment, Competing use, jurisdiction, 

Regulations, 


Federal-state relations over the management and 

of groundwater resources have under- 
gone a number of changes in recent years. There 
are a variety of reasons that the role of the federal 
government in groundwater management may in- 


groundwater resources may provide the impetus 
for federal intervention in water manage- 
ment are summarized and the results of a survey 
conducted to determine the extent of that competi- 
tion are presented. The major U.S. Supreme Court 
decisions laying the foundation for federal author- 
ity over groundwater use were reviewed; they 
were based on either the reservation doctrine for 
water originating on federal lands or the com- 
merce clause of the U.S. Constitution. A discussion 
of the disadvantages of federal intervention in 
groundwater management is included and the sug- 
gestion that short-term sacrifices on the parts of 
local and state water policymakers may be prefera- 
ble to the long-term consequences of federal inter- 
vention is given. (Wood-PTT) 

W88-04290 


SALINITY CONTROL OF INTERSTATE 
WATERS IN ARGENTINA, 

Instituto Nacional de Ciencia y Tecnica Hidricas, 
Mendoza (Argentina). 

For primary bibliographic entry see Field 5G. 
W88-04367 


WATER RESOURCES IN DEVELOPING 


COUNTRIES, 

Departamento de Aguas e Energia Eletrica, Sao 
Paulo (Brazil). 

For primary bibliographic entry see Field 6G. 
W88-04431 


INTEGRATED WATER RESOURCE MANAGE- 


Comision Economica para America Latina, 
tiago (Chile). Div. oC Metered Rasoenpes and dhe 
Environment. 

For primary bibliographic entry see Field 6B. 
W88-04432 


SOCIO-ECONOMIC DEVELOPMENT LEVELS 
AND ADEQUATE REGULATORY POLICY 
FOR WATER QUALITY MANAGEMENT, 
World Health i Geneva (Switzer- 
land). Div. of Environmental Health. 

For primary bibliographic entry see Field 5G. 
W88-04438 


SOCIO-ECONOMIC DEVELOPMENT LEVEL 
AND TECHNOLOGY POLICIES FOR WATER 
RESOURCES MANAGEMENT, 

to Nacional de Aguas e Energia Ele- 
trica, Brasilia (Brazil). Div. de Controle de Recur- 
Hidri 


80s 
For primary bibliographic entry see Field 6B. 
W88-04439 





Field 6—WATER RESOURCES PLANNING 


Group 6F—Nonstructural Alternatives 


6F. Nonstructural Alternatives 


INITIATIVE FOR RISK-BASED FLOOD 
DESIGN, 
Washington Univ., Seattle. Dept. of Civil Engi- 


neering. 

D. R. Dawdy, and D. P. Lettenmaier. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 8 p 1041-1051, August 1987. 35 ref. 


Descriptors: *Flood flow, *Risks, *Management 
a *Flood plain zoning, *Flood routing, 
ydraulic structures, Spillways. 


A recent report of the Interagency Advisory Com- 
mittee on Water Data found that there is ‘no 
current procedure for assigning an exceedance 
robability to the probable maximum flood 
tPMF)...in a reliable, consistent or credible 
manner.’ This conclusion was used as justification 
for continuation of the current, quasi-deterministic, 
i ign methods used by all 


researchers and practitioners that PMF-based 
methods tend to lead to a false sense of security 
and to misallocation of resources for dam safety 
improvements. As an alternative to tion of 
the status quo, four general areas in which research 
should be promoted for improved estimation of 
extreme floods are outlined, well as research aimed 
at development of a method for incorporation of 
risk information into a spillway design. If the fed- 
eral action agencies were to promote research in 
the areas su; the current stagnation that has 
set in would be broken, and the self-fulfilling 
prophecy that there are no alternatives to current 
practice could no longer be justified. (Author’s 


abstract) 
W88-04398 


6G. Ecologic Impact Of 
Water Development 


noe CABLE TV TO YOUR PR ADVAN- 
Wannacomet Water Co., Nantucket, MA. 

D. D. Worth. 

Journal NEWWA JNEWAG6, Vol. 101, No. 1, p 
62-65, March 1987. 


Descriptors: *Environmental issues, *Cable TV, 
*Public relations, *Economic aspects, *Public al 
ticipation, *Public lands, *Environmental policy, 
*Education, Benefits, Attitudes, Recreation, Shell- 
fish, Hazardous materials. 


Use of local cable television stations can provide 
an efficient and economical means to deliver infor- 
mation on environmental issues. In this manner, 
environmental awareness can be as well 
as good public relations for the local TV station. 
Examples used in Nantucket, Massachusetts in- 


W88-03616 


MULTIVARIATE APPROACH TO THE INVES- 
TIGATION OF NUTRIENT INTERACTIONS IN 
THE BARATARIA BASIN, LOUISIANA, 
Louisiana State Univ., Baton Rouge. Center for 
b age Resources. 

‘or primary bibliographic entry see Field 5C. 
W88-03936 


RELATION BETWEEN WATER MANAGE- 
MENT AND POWER PRODUCTION AND THE 
WAY ITS CONSEQUENCES ARE INVESTI- 
GATED IN THE PAWN STUDY, 

Rijkswaterstaat, The (Netherlands). 

For primary bibliographic entry see Field 6B. 
W88-03974 


EVALUATION OF THE STEEL CREEK ECO- 
SYSTEM IN RELATION TO THE PROPOSED 


RESTART OF THE L-REACTOR: INTERIM 
REPORT, 

Savannah River Booiegs Lab., Aiken, SC. 
For primary bibliographic entry see Field 5C. 
W88-03989 


CO! RESOURCE MANAGEMENT IN 
A TROPICAL WATERSHED - A CASE STUDY, 
For primary bibliographic entry see Field 2H. 
W88-04176 


WESTERN TT, 

Michigan Univ., Ann Arbor. School of Natural 
Resources. 

R. L. Patterson. 

Journal of Great Lakes Research JGLRDE, Vol. 
13, No. 1, p 78-83, 1987. 4 tab, 1 ref. 


Descriptors: *Entrainment, *Lake Erie, *Ichthyo- 
plankton, *Powerplants, Larvae, Mathematical 
studies, Fish populations. 


Previous estimates of larval production and power 
plant entrainment, distributed over four power 
plants, were revised using a lumped parameter 
method by which power plant mortality is estimat- 
ed independently of natural mortality. Using the 
method, mean daily power plant entrainment of 
four species of ichthyop! av over 
three seasons of production (1975-77) ranged from 
zero to 7.6%. These estimates are statistically con- 
sistent with earlier estimates made by a more labo- 
rious, distributed parameter technique. i 

of seasonal emg may differ s 

to methodological differences in the estimation of 
the daily abundance curves. If entrainment esti- 
mates from individual power plants are not re- 
quired, the lumped parameter method is recom- 
mended over the distributed parameter technique. 


(Lantz- 
W88-04210 


INFLUENCE OF KIELDER WATER ON TRI- 
CHOPTERAN (CADDISFLY) POPULATIONS 
IN THE RIVER NORTH TYNE (NORTHERN 
ENGLAND), 

Newcastle upon Tyne Univ. (England). Dept. of 
Zoology. 


Regula’ ivers: h and Management 
RRRMEP, Vol. 1, No. 2, p 95-109, Mas wrens 
1987. 6 fig, 5 tab, 50 ref. British Ecological Society 
Small Project Grant No. 269. 


Descriptors: *Kielder Dam, *Ecological effects, 
*Caddisfly, *Population density, *North Tyne 
River, England, Water temperature, Water re- 
sources development, Reservoirs, Population den- 
sity, River flow. 


pecs se the North Tyne has reduced the fre- 


quency of peak flows, eliminated periods of 
extremely low flow and i the temperature 
regime downstream the Kielder Dam. The 
results of a recent survey of North Tyne tric! 
teran populations (Hydropsychidae, Rhyacophili- 
dae, and Polycen' idae) were com; with 
those from previously published work in order to 
assess the impact of river regulation. Benthic sam- 
ples were collected monthly upstream and down- 
stream from the reservoir. Although nine out of 
the ten species found previously were also collect- 
ed in the post-impoundment survey, species diver- 
sity was reduced downstream from the dam. This 
was mainly the result of disproportionate increases 
in Hydropsyche siltalai population densities which 
were up to 9.6 times greater than before; flow 
regulation and its effect on substrate stability may 
be largely responsible for this. Rhyacophila dorsa- 
lis also increased in abundance downstream prob- 
ably in response to the altered flow regime. In 
contrast Hy yche pellucidula constituted a 
smaller proportion in downstream samples with 
population densities in places only a fifth of pre- 
a levels. — ee effect of reg- 
tion on these two ropsychid species may be 
explained by their different flow velocity prefer- 
ences. Upstream from the reservoir, standing crops 


were frequently lower than before possibly due to 
the disruption of colonization cycles. Growth rates 
of H. siltalai, H. pellucidula, and R. dorsalis below 
the dam were accelerated at certain times of the 
year and retarded at others, apparently correlated 
with the winter-warm, summer-cool discharges 
from the reservoir. Since this study was completed 
Kielder Water has begun generating hy lectri- 
city, and the flow regime downstream conse- 
quently changed to one of regular, daily fluctua- 
tions. It is suggested that any adverse effects of this 
on the benthic community are likely to be offset by 
the ‘continued benefit of eliminating flash floods 
with high peak flows. (Author’s abstract) 
W88-04225 


STREAM REGULATION IN ARGENTINA, IN- 
CLUDING THE SUPERIOR PARANA AND 
PARAGUAY RIVERS, 

Consejo Nacional de Investigaciones Cientificas y 
Tecnicas, Buenos Aires (Argentina). 

A. A. Bonetto, H. P. Castello, and I. R. Wais. 
Regulated Rivers: Research and Management 
RRRMEP, Vol. 1, No. 2, p 129-143, April-June, 
1987. 4 fig, 2 tab, 52 ref. 


Descriptors: *Surface flow, *Regulated flow, 
*Dams, *Ecological effects, Water resources de- 
velopment, Paraguay, Argentina, Limnology, Res- 
ervoirs, Water temperature, Thermal pollution, 
Aquatic environment. 


Argentine water resources are located in three 
hydrologically contrasting regions: the so-called 
Del Plata basin, the Arid Central Andean area, and 
Patagonia. About 150 dams and impounding reser- 
voirs that exceed a capacity of 150,000 cu m, have 
been built. Most limnological studies of ited 
rivers have been conducted recently. In Del 
Plata basin, Argentine dams are scarce, although 
many have been built or are projected upstream, 
mainly in Brazil. The ecological problems of the 
reservoirs are related to decomposition of inundat- 
ed terrestrial vegetational algae blooms, dissolved 
oxygen depletion phenomena, eutrophication, im- 

i fish migrations, overproduction of water 

yacinth Eichhornia spp., and schistosomiasis. The 
importance of examining the influence of the pro- 


jected middle Parana dams on downstream sedi- 


r especially as it affects the delta, is 
emphasized. In the Arid or Central Andean region, 
the main development of the Grande-Tercero 
rivers includes dams, reservoirs, and the operation 
of a nuclear power plant. One of the most impor- 
tant effects will be a slight increase in the water 
temperature of the Rio Tercero reservoir as a 
consequence of water use in the cooling system of 
the nuclear power plant. In the Patagonian region, 
the main dams are those built and projected for the 
Colorado and Negro basins. In the Negro basin 
studies are being carried out mainly in the Ramos 
Mexia Reservoir, on different aspects. of zooplank- 
ton and phytoplankton, benthos, and fishes. Com- 
mercial fishing is not permitted and fishing is based 
mainly on the introduced salmonids which show 
symptoms of undernourishment because of a lack 
of forage fishes. Indigenous fishes have been deci- 
mated by the introduced salmonids. Although 
studies have been conducted in several areas, much 
work remains to be done in relation to the environ- 
mental effects of dams on streams in Argentina. 
Results from the ecological studies are still insuffi- 
cient to solve the multiple problems associated 
with them, such as climatic influences retention of 
suspended solids, deforestation, schistosomiasis and 
other aquatic diseases, pollution, eutrophication, 
etc. (Author’s abstract) 

W88-04227 


ECOLOGICAL EFFECTS OF GROUNDWATER 
PUMPING AND A NATURAL DROUGHT ON 
THE UPPER REACHES OF A CHALK 


Freshwater Biological Association, 
(England). River Lab. 

J. F. Wright, and A. D. Berrie. 
Regulated Rivers: Research and ement 
RRRMEP, Vol. 1, No. 2, p 145-160, April-June, 
1987. 6 fig, 2 tab, 32 ref. 


Wareham 





Descriptors: *Groundwater i *Drought, 
*Water resources development, *Ecological ~< 
fects, Groundwater management, Discharge, In- 
vertebrates, Fish, Macrophytes, Streamflow. 


The ecological effects of a three-month test of a 


scheme, which augmented 
flow in'a ch stream were examined in autumn 


brates in the upper perennial 
ceived pumped water were minimal. After pump- 
ing ceased, a dry winter and spring led to a major 
drought in summer 1976. This prompted operation- 
al use of the groundwater pumping scheme in late 
summer 1976 prior to heavy winter rains which 
resulted in a return to the normal pattern of dis- 
charge in 1977. The ecological effects of the 
drought, the operational pumping and its aftermath 
were assessed on three channel reaches: the inter- 
Sane Gat cece, ahi tallies oe 
throughout 1976; the upper perennial channel 
where changes in flow regime were most severe; 
and the lower perennial section of the stream. 
Drying of the intermittent section for over one 
year had more severe effects on the invertebrates 
and fish populations than on the macrophytes, 
which recovered rapidly after the return of flow. 
In the upper perennial section, the drought led to 
siltation ved the river-bed, loss of macrophytes and 
limited habitat diversity for the invertebrate fauna. 
Further downstream, effects were still detectable, 
ee ee ee jumping brought 
ee hy perennial stream by in- 
creasing the river width, removing sis and tases, 
aging growth of macrophytes, which provided 
habitat and food resources for invertebrates. How- 
ever, in the upper perennial reach, where siltation 
ond tess of wikcobaieyins had been severe, regrowth 
of macrophytes was slow and the effects of the 
drought on both macrophytes and invertebrates 
were still apparent in autumn 1977. It is proposed 
that a pumping policy that maintains river flow 
above the level at which siltation and subsequent 
loss of Ihytes occurs could minimize unde- 
sirable ecological effects of extreme low flows. 
(Author’s abstract) 
W88-04228 


EFFECTS OF TRANSFERRING GLACIER-FED 
WATER TO A CLEAR-WATER MOUNTAIN 
RIVER ON THE PRODUCTION AND FOOD 
ORGANISMS OF BROWN TROUT (SALMO 
TRUTTA L.) IN SOUTHERN NORWAY, 
Direktoratet for Vilt og. a, Aas 
— Fish Research Di 
T. Hesthagen, and A. Fjeltheim. 

Rivers: Research and Management 

RRRMEP, Vol. 1, Rey 2, p 161-170, April-June, 


1987. 3 fig, 5 tab, 44 
a rs: *Glacial streams, *Rivers, *Ecologi- 
cal effects, *Trout, *Norway, *Water transfer, 
Fish load, Fish populations, Growth. 


The effects of transferring glacier-fed water to a 
clear-water river on production and food orga- 
nisms of brown trout (Salmo trutta L.) were inves- 
tigated in a mountain river, in southern Norway. 
Production in unregulated fluvial habitat was 271.5 
g/100 sq m/yr compared with 103.1 g/100 sq m/yr 
in a glacier-fed reach of the river. This difference 
was due to low fish density and recruitment rate. 
The growth rate, at least for younger fish (2+ to 
je age Ps was significantly higher in the 
of the river. The main difference in 
Pe yo porary emma was the low abundance of crus- 
taceans Eurycercus lamellatus and Gammarus ba 
custris in the regulated reach. Trichopterans w 
the main diet component in both sites. (Author's 
abstract) 
W88-04229 


SCALE EFFECTS IN FLUVIAL SEDIMENT-AS- 
SOCIATED CHEMICAL DATA, 

National Water Research Inst., aan (Ontar- 
io). Aquatic Physics and Systems Di 

For primary bibliographic entry see Field 25. 
W88-04242 


WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


WATER ey AND DIATOM COMMUNI- 
SPAIN, TWO CATALAN RIVERS (NE. 


Resseiowe Leet Spain). 
For primary bib! { a soo cg entry see One On SC. 
W88-04252 


HYPO! IC WITHDRAWAL IN 


ILIMNETI: 
NORTH AMERICAN LAKES WITH ANOXIC 
PHOSPHORUS RELEASE FROM THE SEDI- 


MENT, 
Be Univ., Downsview (Ontario). Faculty of Sci- 


For For primary bibliographic entry see Field 5G. 


EFFECTS OF IRRIGATION ON WATER 
SOUIFER, OF A SHALLOW UNCONFINED 
Ministry of Works and Development, Christ- 
Hey lew Zealand). Hydrology Centre. 


ster Ressarces Bulletin WARBAQ, Vol. 23, No. 
b p 793-802, October 1987. 6 fig, 4 tab, 16 


The groundwater quality of a shallow unconfined 
aquifer was monitored before and after implemen- 


tation of a border strip i scheme, by taking 


variabilities 
monthly data were analyzed erg d 

and linear trends using nonparametric tests 
wrere adjusted for the eflects of serial correlation. 
Average nitrate concentrations increased in the 
period and decreased after irrigation 
This was attributed to wetter years in 1978- 
ap ott breeisd leaching, 





trends 
comiee. sieetel. he i ee 
\water y percolating , 
Pr increased during the i season 
and after of winter rechar; 


leled the development of the Solin oa 
(Author’s abstract) 
W88-04279 


POLLUTION AND EUTROPHICATION IN 
THE VENICE LAGOON, 


Politecnico di Milano (Italy). Ist. di Ingegneria 
Sanitaria. 


R. Cossu, E. De Fraja Frangipane, D. Degobbis, 
A. A. Orio, and G. Andreottola. 

Water Science and Technology WSTED4, Vol. 
19, Nos. 5/6, p 813-822, 1987. 6 fig, 1 tab, 15 ref. 


Descriptors: *Eutrophication, *Venice Lagoon, 
concen: 


oxygen, Ammonia, Nitrogen, Zinc, 
Algae, Nutrients. 


To reduce the effect of the ‘high water’, which 
involves mainly the City of Venice, a project is 
underway to install barriers in the three port chan- 
nels which connect the Venice to the 
Northern Adriatic Sea. To have a — on ber 
oe Se ee bc oom 

as a consequence of the reduction of the exchange 
of water between the lagoon and the open sea, a 
survey on the most polluted area of the lagoon was 
carried out over the period of a year. The follow- 


151 


parameters were determined: pH, temperature, 
pe Lv y, transparency, dissolved oxygen, ammoni- 
acal nitrogen, orthophosphate, zinc and total coli- 
forms. The results, compared to those obtained 
from previous studies, show that the situation has 
improved for ammoniacal nitrogen, zinc and coli- 
forms and remained fairly constant for the other 
parameters. The inner zones of the lagoon are 
much more exposed to eutrophication as a conse- 
quence of a lower circulation of water and higher 
accumulation of nutrients. Release from sediments 
appears to play an — role in controlling the 
water quality in the shallow areas. Frequent algae 
blooms have been observed during spring and 
summer seasons. There is no evidence of an attenu- 
ation of eutrophic phenomena in recent years. (Au- 
thor’s abstract) 


W88-04365 


HABITAT ELEMENTS IN RIVER BASIN MAN- 
AGEMENT AND 


PLANNING, 
Illinois Univ., Urbana. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5G. 
W88-04414 


INSTITUTIONS AND MANAGING THE ENVI- 
RONMENT, 

Universidade Federal de Santa Catarina. Floriano- 
polis (Brazil). Dept. of Sanitary Engineering. 

For primary bibliographic entry see Field 5G. 
W88-04417 


DAMS AND THE ENVIRONMENT, 


i hnoplogy WSTEDH4, Vol. 
19, No. 9, p 69-80, 1987. 6 fig, 5 tab, 15 ref. 


Descriptors: *Dam effects, *Environmental impact 
statement, *Environmental effects, *Water re- 
sources development, *Reservoirs, Design criteria, 
Recreation, Project planning, Aeration, Lake sedi- 
ments, Ecological effects, Water quality, Legal 
aspects, Dam design, Dam construction. 


The environmental impact of dam and reservoir 
construction in the Federal blic of Germany 
is examined. Uses of reservoirs in densely populat- 
ed regions include water supply, low flow vgn, 
tation, flood control, navig; and 1 
Detailed regulations for dams and reservoirs are 
established in the state water laws and in the 
administration performance laws. The effects of 
the dam on the surrounding environment should be 
investigated carefully before construction. Use of 
the reservoir for recreation requires monies for 
——_ litter removal, and safety considerations. 
devices may be required in deep im- 








removal was required in Lak 

tain a water depth of at least 2.3 meters. 

tion of a reservoir in a densely populated region 

takes about 20 years. must evaluate all 

See ee 
reality. (Geiger-PTT) 

W88-04419 


TOWARDS CONTROL OF AN ESTUARY, 
Ministry of Transport and Public Works, The 
Hague (Netherlands). ‘ 

For primary bibliographic entry see Field 2L. 
W88-04428 


pt RESOURCES IN DEVELOPING 


Departamento de Aguas e Energia Eletrica, Sao 
ey (Brazil). 
S. Casadei. 


Water Science and technology WSTEDH4, Vol. 
19, No. 9, p 195 200, 1987. 


Descriptors: *Brazil, *Developing countries, 
*Water resources development, *Water policy, 
*Environmental impact statement, Water supply, 
Water demand, Water law, Economic aspects, 
Models, Public icipation, Resources manage- 
ment, Public ith, Environmental effects. 





Field 6-—WATER RESOURCES PLANNING 
Group 6G—Ecologic Impact Of Water Development 


Improving the standard of living in developing 
Scapallavand mmaioesTeaaniiin enna 
it and it. i i 


ability of water su 
probably have to be lowered, 
ee sadeets bak bbe cleea ana 
economic realities of each country. Most develop- 
ing countries do not have a national policy for 
t, lacking even a water 


coutnries are more serious comp! 
yf ey for sens a Much of the 
effort to raise living standards in the 
countries involves deliberately 
eS eee roads, dams, 


airports, irrigation and systems, power 
plants, and industrial facilities fequeatly results in 
Se 
il, and especially of the State of Sao Paulo, has 

been characterized by investment in single-purpose 
works, mainly for hydro-electric power. Many of 
these ‘projects are. carried out by the Water and 
Electrical Power. Department (DAEE). DAEE is 
SS ee 


water resources t in each of its seven 
Watershed Divisions. BAEE has > ae formu- 


Se pee 
dealt with as a matter of public health; and the 
Se eee 
decision concerning the use of water resources. 
(Geiger-PTT) . 
W88-04431 


od WATER RESOURCES 
MANAGEMENT IN DEVELOPED REGIONS, 
Ohio River Valley Water Sanitation Commission, 


Cincinnati. 
For primary bibliographic entry see Field 6B. 
W88-04434 


F biblisgrephic cam Field 6A. 
lor primary entry see 
W88-04435 


CHARA\ ICS OF SESTON IN A REGU- 
LATED APPALACHIAN MOUNTAIN RIVER, 


USA., 
beng. Dept. of Polytechnic Inst. and State Univ., Blacks- 


For ood Cielo hic entry see Field 2H. 
'W88-04473 


CHANGES IN THE RIFFLE MACROINVERTE- 
BRATE FAUNA OF THE TANJIL RIVER, 
SOUTHEASTERN AU DURING CON- 
STRUCTION OF BLUE ROCK DAM, 

Latrobe Sate Water and Sewage Board, Traral- 


B°C. Chessman, D.P. Robinson, and K.G. 


Rivers: Research and Management 
» Vol. 1, No. 4, p 317-329, December 
1987. 2 fig, 5 tab, 39 ref. 


Descriptors: *Macroinvertebrates, *Tanjil River, 
*Australia, *Dam construction, *Blue Rock Dam, 
Eco l effects, Statistical analysis, Sedimenta- 
tion, control, Species eae. Population 
density. 


site and inundation area in late No- 
vember/early December 1979 (before construc- 
tion) and 1982 (late in construction). Changes in 
the downstream fauna were much less.than at some 
other large dam sites in Australia, probably be- 
cause of improved erosion control. At the down- 
stream sampling stations the total number of taxa 


collected was similar in both years, but there was a 
significant 


nr tapen 
a 


W88-04475 


WATER DEVELOPMENT AND 
HYDROLOGIC CHANGES IN THE PLATTE 


RIVER, NEBRASKA, U.S.A., 
Denver Univ., CO. Dept. of Geology and Geogra- 
Re o- Eaen. R. Karlinger, A. W. Burns, and 


wa Research and Management 
Vol. 1, No. 4, p 331-341, December 
1987. 13 fig, 16 ref. 


Descriptors: *Water resources ote gr me *Eco- 
logical effects, *Platte River, *Nebraska, Channel 
morphology, Streamflow, Sediment 


Major changes in hydrologic regime and morp 
ogy of channels of the Platte River and its major 
tebutaries, the South Platte River and North Platte 
River in Colorado, Wyoming, and Nebraska have 
somntes Sf hada. bean ip tn. doveneed cee 
sources a4 basin to Vv for 
i org A ergy ie es and industrial uses. The 
extent of this water dev i 
with growth in 
use, has affected the timing of streamflow and 
transport Pd fluvial sediment in the 
through diversions, reservoirs storage, 
creased use of groundwater. Changes in flow 
regime, such as increase in low-flow magnitudes 
and abatement of peak-flow itudes, have 
made the riverine environment “eee prt to vege- 
tative growth while reducing channel scour. These 
factors, in turn, contribute to Paes wre changes 
of decreased channel width and channel area 
increased island formation. (Author’s vt ey 
W88-04476 


7. RESOURCES DATA 
7A. Network Design 


CIRRUS-CLOUD EXPERIMENT: INTENSIVE 
FIELD OBSERVATIONS PLANNED FOR 


FIRE, 
State Univ. of New York at Alban 


For rod bibliographic entry oe : Field 2B. 
W88-0364 


STATISTICAL ANALYSIS OF INDUSTRIAL 
WASTEWATER MONITORING DATA, 
Colorado State Univ., Fort eng Dept. of Agri- 
cultural and Chemical 

J. C. Loftis, P. S. Porter, and G. bre. 
Journal Water Pollution Control Federation 
tela oe No. 3, p 145-151, March 1987. 7 


ings Regs 


control, *¥ 


tors: en, analysis, *Data monitor- 
Water’ qualey mangement, *Tadunsial 
ater “4 eaianee’ 4 
*Computers, *Network 
Sete, Deutaserilen: 


For many industrial wastewater treatment 


trea skill Facility 

jopewell Junction, NY. involved 5 major com- 

ponents: (1) Review of monitoring and objec- 
on @) ists ( 5) Specifieates f the 

o! monitoring 

pear lasek os configuration (location, variables 

and frequencies for monitoring) (4) Specification of 


fi 


Service, Springfield, VA 22161, as PB87-183182/ 
AS. Price codes: A03 in paper copy, AO] i in micro- 
fiche. Indiana Water 


ANAWAT model, CREAMS USDAHL model, 

Grayman model, Infiltration. 

A review cf the literature on hydrology of surface 
to data 


understanding of the a ert of surface mined 
areas. Even in undisturbed watersheds parameters 
vary widely. In surface mined areas the variation is 
considerably larger. Soil moisture and infiltration 
must be monitored prety. Another problem is 


the representation of parameters so that they are of 
maximum use in models. Of the many available 
models, few have been tested with field data. Al- 


ponent pre representation of field data, and 
models used in surface mining hydrology 
eer, Gee chive havd Sane umehatnenty 
peer ee ore eee eee 

variability in ydrologic properties in these 
surface mined areas and the changes in these over 
time, the data acquisition and modeling of surface 
mined areas should be considered together for 
ones solutions of problems related to both. 


W88-03941 


SUMMARY OF EIGHTEENTH MEETING, 
INTERAGENCY ADVISORY COMMITTEE ON 
WATER DATA. 


— Survey, Reston, VA. Water Resources 
iV. 


For primary bibliographic entry see Field 6B. 
W88-03943 


SPACE-TIME STOCHASTIC MODEL OF 
RAINFALL FOR SATELLITE REMOTE-SENS- 
ING STUDIES, 

National Aeronautics and S Administration, 
Greenbelt, MD. Goddard - Flight Center. 
For primary bibliographic entry see Field 2B. 
W88-04105 


OPTIMIZATION OF REGIONAL WATER 
QUALITY MONITORING STRATEGIES, 

Mex soy see ‘per ace Kutato Intezet, Bu- 
dapest (Hungary 

For primary gt entry see Field 5G. 
W88-04357 





ROLE AND PROBLEMS OF MONITORING 


BOTTOM SEDIMENT FOR POLLUTION AS- 
SESSMENT IN THE COASTAL MARINE ENVI- 


Kuwait Inst. for Scientific Research, Safat. Dept. 
of Envi tal 


U. S. GEOLOGICAL 


Ww Science and Technology WSTEDH4, Vol. 
19, No. 9, p 31-42, 1987. 6 fig, 12 ref. 


Descriptors: *Stream gages, Peg oe *Hydro- 
logic aoe *Satellite ‘Cost analysis, 
Error analysis, 


Results from the first 3 years of a 5-year cost- 
effectiveness study of the U. S. Geological Survey 
network are reviewed. The study 
and document the most cost-effec- 

bong flow inf ; 


identified for 3, 

rently being operated in 32 states. In the second 
step, evaluation of alternative methods of provid- 
ing streamflow information, flow-routing motile, 
pa models were developed for estimat: 

y flows at 251 station of the 3,493 station 
pe deme | In the third step of the analysis, relation- 
ships were dev between the accuracy of the 
streamflow and the budget. The 
weighted standard secoden for all — c= cur- 
rent operating oe y altering 
field activities, as determined by the analyses, this 
could be reduced to 17.8%. existing stream- 
gaging networks in four Districts were further 
analyzed to determine the impact that satellite 
an would have on the cost effectiveness. 

was not found to be cost effec- 
oa a the basis of hydrologic data collection 
alone, given present cost of equipment and oper- 
ation. (Author’s abstract) 
W88-04415 


USE OF GEOGRAPHIC INFORMATION SYS- 
TEMS (GIS) IN RIVER BASIN MANAGEMENT, 
Manitoba Univ., Winnipeg. Dept. of Civil Engi- 


neering. 
I. C. Goulter, and D. Forrest. 
Water Science and Technology WSTEDH4, Vol. 
19, No. 9, p 81-86, 1987. 2 fig, 9 ref. 


Descriptors: *Information systems, *Geographic 
information systems, *River basins, *Graphical 
methods, *Resources management, *Hydrologic 
data collections, *Geography, Data interpretation, 
Spatial distribution, Temporal distribution, Com- 
puter models, Management —_—- — plan- 
ning, Water resources dev Data storage 
and retrieval. 
Geographic Information Systems (GIS) are —_ 
to provide a number of which are of 
use to river basin and plan- 
ning. GIS systems have the dity to display and 
grap! hically summarize both the input data for the 
ce ne ee ne eee 
management models using that data. graphical 
pon ag, omy age waar 


req 

improve the reliability of that data by reducing the 
errors in the data. The ability to display the results 
graphically improves the man-machine interaction 
which is generally accepted as being an integral 
part of multi-objective water resources analysis. 
Another important role for GIS. is its use as an 
efficient interface between the data base and the 
operational computer models. It is asserted, how- 
ever, that GIS should not be considered a means of 
providing final answers to complex water re- 
sources planning issues. It should be seen, rather, 
as an important component of Decision Support 


a ee te eon ape 
ferred to the decision maker for his 


a 7 - 
masa wet pinay for Rrarodiecrc energy 


7B. Data Acquisition 


HIGH WATER DEMAND PRESSURE MONI- 
TORING, 


’ 
For pri i ic entry see Field SF. 
weeoso 


DETERMINATION OF 
CE AMOUNTS OF URANIUM(VD IN VAR- 
IOUS MATERIALS BY A REPETITIVE LASER 


Akademiya Nauk SSSR, Moscow. Inst. Geokhimii 
i Analiticheskoi Khimii 


i 
For primary bibliographic entry see Field 5A. 
W88-03611 


Public Works PUWOAH, Vol. 118, No. 4, p 66-67, 
April 1987. 1 tab. 


US-CLOUD EXPERIMENT: INTENSIVE 
FIELD OBSERVATIONS PLANNED FOR 
State Univ. of New York at Alban’ 


For primary bib! liographic eatry see Field 2B. 
W88-03647 


(CIRRHINA MRIGALA): 
SCANNING ELECTRON 


FINGERLINGS 
OBSERVATIONS 
WITH MICROSCOPE, 
Industrial Toxicology Research Centre, Lucknow 


(india). 
For primary bibliographic entry see Field 5C. 
'W88-03665 


ULTRASONIC FLOW 
PIPES AND 

Rittmeyer A.G., ——< ae 

R. Jenny, J. Ramm, and . Jedelhauser 

Aqua AQUAAA, No. ¥ Pp 157-162, 1987. 12 fig, 2 


MEASUREMENT IN 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


tab, 3 ref. 


Descriptors: *Measuring instruments, *Water me- 
tering, *Flow measurement, *Ultrasonic flow- 
measurement, Water supplies, Water conveyance, 
Water treatment facilities, Hydroelectric power 
stations, Wastewater facilities. 


Ultrasonic measuring systems have been success- 
fully applied in the following sectors: (1) water 
supply, measuring the flow of raw and drinking 
= through pipes: (2) hydroelectric power sta- 

tions measuring the flow of water through pipes 
and channels; (3) sewage treatments plants, meas- 
uring the flow of sewage through both pipes and 
channels; and (4) district-heating systems, measur- 
ing the flow of hot water through pipes. A mini- 


water, automatic trigger level tracking is essential 
since major fluctuations of the incoming signal are 
a common occurrence with such flows. Ul 

clamp-on transducers have the advantage of easy 
cost-savings installation on pressure pipes but the 
poeta of working with refracted beams. 

Tupanosl lure coumebostens tx chaaigals cua 


techniques, such as those employing the 
Venturi flume or measuring weir, are unsuitable 
for hydraulic reasons. However, ultrasonic measur- 
ing devices can be used in power station and 
irrigation channels with defined profile contours 
up to widths of 10 m and in sewage systems and 
sewage disposal plants for channels having a width 
of up to 6 m. (Peters-PTT) 
W88-03683 


ARKANSAS APPR 
Arkansas Dept. of Pollution Control and Ecology, 
Little Rock. 
R. Desmarais. 
Ground Water Monitoring Review GWMRDU, 
. 9S 1, No. 3, p 69-73, Summer 1987. 2 fig, 1 tab, 4 


GROUND WATER QUALITY MONITORING: 
OACH, 


Descriptors: *Groundwater quality, *Groundwat- 
er, *Monitoring, *Arkansas, *Water quality, *Net- 
works, Geology, Literature searches, Data bases. 


Monitoring groundwater quality on a statewide 
basis is a challenge being faced by a number of 
state and federal agencies involved with water 
quality. Many of these agencies have come forth 
with publications that are of some use to those 
who are engaged in developing monitoring net- 
works. A review of this literature could eave those 
involved much time and money by providing in- 
a into what can be accomplished and/or avoid- 
ed. Ultimately, each ——o system has to be 
to meet the purposes and conditions for 
which it is created, no two situations ever being 
exactly alike. However, there are approaches and 
methods that can be borrowed and profitably uti- 
lized where both the problems confronted and the 
geology in which they are found are similar. It was 
the attempt to resolve these two conflicting tenets, 
situational uniqueness and me' transfer- 
ability, that impelled the state of Arkansas to de- 
velop the pro approach that is described, 
along with on some of the more important documents 
that were of use in the development of that ap- 
proach. (Author’s abstract) 
W88-03757 


WIRELINE CORE BARREL FOR 
SAMPLING COHESIONLESS SAND AND 
GRAVEL BELOW THE WATER TABLE, 
Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

M. M. Zapico, S. Vales, and J. A. Cherry. 

Ground Water Monitoring Review GWMRDU, 
Vol. 7, No. 3, p 74-82, Summer 1987. 5 fig, 10 ref. 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


Descriptors: *Coring drilling, *Core sampling, 
*Coring devices, *Sampling devices, *Measuring 
instruments, *Wireline piston core barrel, *Sand, 
*Gravel, *Water table, Drilling, Soil cores, Sedi- 
ments, Field tests, Aquifers. 


A coring device has been developed to obtain long 
and minimally disturbed samples of saturated cohe- 
sionless sand ‘eid gravel. The coring device, which 
includes a wireline and — iston, was developed spe- 
cifically for use during hollow-stem auger 
but it also offers possibilities for cable tool and 
rotary drilling. The core barrel consists of an inner 
liner made of inexpensive aluminum or plastic 
— a piston for core recovery, and an exterior 
using that protects the liner when the core 
Sernel ip delsen' tno th sage The core barrel, 
which is ae yor ay A 1.6 m (5.6 feet) long, is 
advanced of the lead auger by hammering at 
the surface on drill rods that are attached to the 
core barrel. After the sampler has been driven 1.5 
m (5 feet), the drill rods are detached and wireline 
is used to hoist the core barrel, with the sample 
contained in the aluminum or plastic liner, to the 
surface. A vacuum developed by the piston during 
the coring operation provides recovery of 
both ae sediment ty aquifer fluids contained in 
pe op aye - inthe eld the sample tubes canbe 
y split along en; or on-site inspection 
a nts ee ae cement hae 
inside and transported to the laboratory. The cores 
are 5 cm (2 inches) in diameter by 1.5 m (5 feet) 
. Core acquisition to depths of 35 m (115 -_ 
with a recovery greater than 90 percent, has 
become routine in University of Waterloo aquifer 
studies. A large diameter (12.7 cm (5 inch)) version 
has also been used s' ly. Nearly continuous 
sample sequences from sand and gravel aquifers 
have been obtained for studies of sedimentology, 
hydraulic conductivity, hydro and 
microbiology. (Author’s abstract 
W88-03758 


MULTIPLE-PACKER/STANDPIPE SYSTEM 
FOR GROUND WATER MONITORING IN 
CONSOLIDATED MEDIA, 

Atomic Energy of Canada Ltd., Chalk River (On- 


tario). 

S. J. Welch, and D. R. Lee. 

Ground Water Monitoring Review GWMRDU, 
Vol. 7, No. 3, p 83-87, Summer 1987. 6 fig, 7 ref. 
Descriptors: *Piezometers, *Piezometric head, 
*Measuring instruments, *Monitoring, *Ground- 
water, *Packers, *Standpipes, Water analysis, 
Monitoring wells, Boreholes, Field tests. 


A simple system of packers and plastic standpipes 
has been used for sampling water and monitoring 
piezometric levels at four to six selected its in 
98 inches (76 mm) bedrock boreholes for u 3 

five years. The relatively inexpensive packers 
7 uired inflation pressure for at least ond 
and could be removed from the borehole 


dilution tests and vertical tracer tests. (Author’s 
abstract) 
'W88-03759 


SOIL GAS CONTAMINANT _INVESTIGA- 
TIONS: A DYNAMIC APPROACH, 


itoring Review GWMRDU, 
pan! i No. 3, p 88-93, Summer 1987. 5 fig, 3 tab, 


Descriptors: *Soil gas, *Path of pollutants, 
*Groundwater pollution, *Volatile organic com- 
pounds, Drilling, Sampling, Groundwater, Pollut- 
ants, Monitoring wells, Water pollution sources, 


Soil gas contaminant mapping can save costs in a 
subsurface investigation by providing a rapid 
means of and delineating VOC distribu- 
tions in groundwater. Standard drilling and sam- 
pling methods are designed for monitoring pur- 

and are not optimal for searching. Potential- 
ly, more data can be collected regarding contami- 


nant distribution at a site in one day from a soil gas 
investigation than in several days from convention- 
al drilling and sampling techniques. Soil gas sam- 
pling becomes even cost-effective relative to con- 
ventional methods as the depth to water increases 
because the cost of well codine soldi ap 
pice the cost —— a 
tively constant. Results of a so poe ova 
are most often used to optimize the placement of 
monitoring wells or to more icne pepe define ed 
area designated for remedial action. Another 
application of the soil om ee technolo, 
contaminant source areas. The fact 
samples can be cost-effectively Sollached eer 2 over a 
large area increases the nae of detecting 
contaminant sources within the boundaries of a 
oo (Alexander-PTT) 
88-03760 


SIMPLE LABORATORY MEASUREMENT OF 
UNSATURATED HYDRAULIC CONDUCTIVI- 


TY, 

Utah Agricultural Pam oo yg Station, Logan. 
International 

For primary bitiographic 2 entry see Field 2G. 
W88-03789 


CIRCULAR GATES IN CIRCULAR AND U- 
SHAPED 


Ecole Hyp bor aya Federale de Lausanne (Swit- 
zerland). Chaire de Constructions Hydraulics. 

For primary bibliographic entry see Field 8B. 
W88-03790 


CONTRACTION RATIOS FOR WEIR AND 


FLUME DESIGNS, 

Agricultural Research Service, Phoenix, AZ. 
Water Conservation Lab. 

For primary bibliographic entry see Field 8B. 
W88-03791 


PRECIPITATION DISCRIMINATION FROM 
SATELLITE TEMPERATURES 


OVER THE CCOPE MESONET REGION, 
Research and Data Systems, Inc., Lanham-Sea-. 


brook, MD. 
For primary bibliographic entry see Field 2B. 
W88-03808 


APPLICATIONS OF IC IN ENVIRONMENTAL 
ANALY: 


For primary bibliographic entry see Field 5A. 
W88-03819 


APPLICATION OF ROBOTICS TO SAMPLE 
PREPARATION FOR ICP ANALYSIS, 

For primary bibliographic entry see Field 5A. 
W88-03820 


FLOW INJECTION SPECTROPHOTOMETRIC 
DETERMINATION OF ALUMINUM IN NATU- 
RAL WATER USING ERIOCHROME CYAN- 


Norsk Inst. for Skogforskning, Aas. 
For primary bibliographic entry see Field 5A. 
W88-03823 


oe OF TOXAPHENE IN ENVI- 
RONMENTAL SAMPLES USING NEGATIVE 

ION CHEMICAL IONIZATION MASS SPEC- 

TROMETRY, 

Indiana Univ. at Bloomington. School of Public 

and Environmental Affairs. 

For primary bibliographic entry see Field 5A. 

'W88-03824 


pag th DIGESTION TECHNIQUES IN 
JUENTIAL EXTRACTION OF CALCI- 

AD A IMENTS, 
University of Southern Colorado, Pueblo. Dept. of 


Chemistry. 
For yong bibliographic entry see Field 5A. 
W88-0382: 


METHOD FOR DETERMINATION OF 
OXYGEN-18 OF HYDROGEN PEROXIDE IN 
A’ 


RAINWATER, 

Argonne National Lab., IL. Chemical Technology 
Div. 

For primary bibliographic entry see Field 5A. 
W88-03826 


DETERMINATION OF ORGANIC COM- 
POUNDS LEACHED FROM MUNICIPAL IN- 
CINERATOR FLY ASH BY WATER AT DIF- 
FERENT PH LEVELS, 

Waterloo Univ. (Ontario). 

For primary bibliographic entry see Field 5B. 
W88-03827 


ISOLATION OF NONVOLATILE ORGANIC 
SOLUTES FROM NATURAL WATERS BY 
ZEOTROPHIC DISTILLATION OF WATER 
FROM N,N-DIMETHYLFO. E, 

a ee Survey, Denver, CO. 

J. A. Leenheer, P. A. Brown, and E. A. Stiles. 

Analytical Chemistry ANCHAM, Vol. 59, No. 9, 
p 1313-1319, May 1, 1987. 8 fig, 4 tab, 26 ref. 


Descriptors: *Organic matter, *Chemical analyses, 
*Organic solutes, *Nonvolatile organic solutes, 
*Dissolved organic carbon, *Zeotrophic distilla- 
tion, *Natural Waters, Water quality, Organic so- 
lutes. 


Nonvolatile, hydrophillic, organic solutes usually 
comprise 30%. to 50% of the dissolved organic 
carbon in natural waters and they are difficult to 
isolate for study because of problems in separating 
these solutes from various salts dissolved in water. 
A.-procedure to isolate these nonvolatile, hydro- 
phillic organic solute from natural saline waters 
consists of zeotrophic distillation of water from a 
mixture of water samples from a N,N-dimethylfor- 
mamide-formic acid-acetonitrile mixture, removal 
of the sodium salts of inorganic acids by crystalli- 
zation, removal of silicic acid by acidification and 
precipitation, boric acid by methylation and vola- 
tilization, and removal of phosphate by zinc ace- 
tate precipitation. Chemical alteration of the or- 
ganic solutes was minimized by careful control of 
acid concentrations in the sheet mixtures and 
conversion of the samples to pyridinium and 
sodium salts. Recoveries of various hydrophillic 
organic standards from aqueous salt solutions and 
recoveries of natural organic solutes from various 
water samples varied from 60% - 100%. Losses of 
organic solutes during the isolation procedure 
were nonselective and related to the number of 
salt- and precipitate -washing cycles in the proce- 
dure. (Ray-PTT) 

W88-03835 


RELATIONS BETWEEN REMOTELY SENSED 
CANOPY TEMPERATURE, CROP WATER 
STRESS, AIR VAPOR PRESSURE DEFICIT 
AND EVAPOTRANSPIRATION IN CHICKPEA, 
Space Application Centre, Ahmedabad (India). 
For primary bibliographic entry see Field 2D. 
W88-03872 


METHODS TO EXPERIMENTALLY 
TROL WATERLOGGING AND 
SOIL OXYGEN IN FIELD TRIALS, 

| se gg Australia Dept. of Agriculture, South 
Perth. 

For primary bibliographic entry see Field 2G. 
W88-03880 


CON- 


ELECTROMAGNETIC METHOD FOR DELIN- 
EATING GROUNDWATER CONTAMINA- 
, WOOD RIVER JUNCTION, RHODE 


Geological ‘sates Providence, RI. Water Re- 
sources Di 

For ne bibliographic entry see Field 5B. 
W88-03887 





ICE VOLUMES ON CASCADE VOLCANOES: 
MOUNT RAINER, MOUNT HOOD, THREE 
SISTERS, MOUNT SHASTA, 

—, Survey, Tacoma, WA. Water Re- 


F name bibliographic Field 2C. 
‘or graphic entry see Fie 
W88-03894 


FLUID-DENSITY GAGE FOR MEASURING 
SUSPENDED-SEDIMENT CONCENTRATION, 
pe aicr a Survey, Minneapolis, MN. Water Re- 


sources 

accep 5 A age Peal, . 
Corps o! t. Report 

Study of Methods Used in Measurement and Anal- 
of Sediment Loads in Streams, 1982. 125 p, 25 
36 tab, 9 ref. 


Descriptors: *Suspended-sediment concentration, 
*Density cell, U-tube, Steady-state solids concen- 
tration, Calibration, Error ene Vibra- 
tion, Electronic feedback circuit, Electronic timing 
circuit. 
A fluid-density ty gage for measuring suspended-sedi- 
ment concentration consists of a commercial vi- 
U-tube liquid-density cell coupled to a 
feedback and digital period-measurement 


ee of chloe home cant Pt ee aa 
concentration; for coarse sand, the error is 12%. 
For concentrations less than 500 rand: 


the random error is 

1S mg/L for cay and 25 mg/L for san, Because a 
systematic shift in response occurs with a change 
in particle size, the gage will require field calibra- 
tion. The sensitivity to dissolved solids is nearly 
equal to the sensitivity to inorganic sediments. The 
gage can be for dissolved solids and 
temperature. Tests with plastic beads chosen to 
en ee econ 
s sensitivity to this material is desirably low. 
unsteady the instrument re- 


tem; 
mph a step-change in fluid density. (USGS) 


APPLICATION OF PYROLYSIS-GAS CHRO- 
MATOGRAPHY-MASS SPECTROMETRY TO 
THE CHARACTERIZATION OF HUMIC SUB- 

STANCES RESULTING FROM DECAY OF 
aa PLANTS IN SEDIMENTS AND 


esi Univ. \i-eneri — of Marine Sedi- 
For ne, y tiblioore ae Field 2H. 

LF pei 1) = i 

W88-04022 


NUMERICAL TECHNIQUE TO CORRECT 
FOR WEAK ACID ERRORS IN GRAN FUNC- 
TION ANALYSIS OF eg DATA, 

. School of Civil and 


peat 
For primary bibliographic entry see Field 5A. 
W88-04023 


MICROCOMPUTER-INTERFACED CONTINU- 

OUS FLOW TOXICITY TEST SYSTEM, 

= Univ., Ann Arbor. Dept. of Environ- 
and Industrial Health. 

For primary bibliographic entry see Field 5A. 

W88-04028 


APPLICATION OF TRACER TECHNIQUES TO 

CONTINUOUS-FLOW TOXICITY TESTING, 

= Univ., Ann = Dept. of Environ- 
and Industrial Heal 


For primary bibliographic aa see Field 5A. 
W88-04029 


SULFATE AND GYPSUM DETERMINATION 
IN SALINE SOILS, 


Minnesota Univ. Technical Coll., 

RL, Stare, J, Arndt and J, Richardson, 
Soil Science Society of America J SSSJD4, 
Vol. 51, No. 4, p 901-905, July-August 1987. 4 fig, 
21 ref. USDA Grant No. 83-CRSR-2-2307. 


Descriptors: *Sulfates, *Gypsum, *Saline soils, 
*Chemical analysis, Soil chemistry, Chromatogra- 
phy, Calcium. 


A study was conducted to compare SO4(2-) in 
saturation extracts as estimated by difference with 


estimation of SO4(2-) by difference becomes fa- 
vorably with SO4(2-) determined directly. Results 
were more variable for highly 
tracts because errors from other methods were 
large relative to the amount of age A rae nw 
pe agar was determined by Pex. a iently 
ilute extract to completely dissolve the gypsum 
present in the soil sample. Gypsum content was 
calculated in two ways, based either on Ca(2-) or 
$O4(2-) measured in the dilute extract. For highly 
chloridic soils, gypsum contents based on Ca(2-) 
determination were essentially equal to the —— 
based on S042) d data. For sulfatic soils, 
contents were lower when Ca(2-) values were aon 
“ to loss of Ca(2-) to the exchange complex 
— extraction process. (Author’s abstract) 


DETERMINATION OF ae AND FED IN 
OXALATE EXTRACTS O} 
Geological Survey, ais vA. Water Resources 


Div. 

E. J. P. Phill and D. R. Lovley. 

Soil. Science of America Journal SSSJD4, 
Vol. et be) 4, p 938-941, July-August 1987. 2 fig, 
3 tab, 1 


Descriptors: *Iron, *Sediments, *Chemical analy- 
sis, Heavy metals, Oxalate-extraction, Aerobic con- 
ditions. 


A method was developed to determine the concen- 
trations of oxalate-extractable Fe(III) and Fe(II) in 
sediments. Sediment was extracted in acid ammoni- 
um oxalate under N2. Iron(II) in the extract was 
determined with ferrozine. Iron(III) in the extract 
was reduced with hydroxylamine-hydrochloride, 
and total Fe in the extract was determined with 
ferrozine. Oxalite-extractable Fe(III)was calculat- 
ed as the difference between Fe(II) and total Fe in 
the extract. Iron(II) was not oxidized, and Fe(III) 
was not reduced during the extraction. For an 
accurate estimate of oxalate-extractable Fe(II), 
fresh samples had to be analyzed, because air. 

drying or poe! a, So sam) yi Grigioed Fe(il) 
to oxalate-extractable Fe(III). With a minimal in- 
crease in analytical effort, the method —_ far 
more information on Fe geochemistry than the 
standard aerobic oxalate extraction method. (Au- 


APPLICATION OF LANDSAT THEMATIC 


OLINA, 
North Carolina Univ. at Chapel Hill. Inst. of 
Marine 


Sciences. 
J. T. Wells, and J. E. Camp. 
Geology GLGYB, Vol. 15, No. 9, p 849-852, Sep- 
tember 1987. 3 fig, 17 ref. 


Descriptors: *Landsat, *Beach erosion, *Remote 
sensing, *Inlets, *Old Drum Inlet, *North Caroli- 
na, *Mapping, Satellite technology, Data acquisi- 
tion, Hurricanes, Storms, Tides, Dynamics, Aerial 
photography. 


During the early morning hours of September 27, 
1985, Hurricane Gloria crossed the North Carolina 
coast near Cape Hatteras, opening several new 
inlets on the Outer Banks barrier-island chain. 
Landsat thematic mapper imagery was used 
to watch the closure of one of the breaches, Old 
Drum Inlet, and to test the applicability of the TM 
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sensor to small-scale, high-frequency processes 

tanga as inlet dynamics. By photographically en- 

the 1:1,000,000 film negatives to a scale of 

, the progressive i g of Old Drum 

lalet over a four-month period was possible. Good 

spatial resolution (30-m pixel size) and a 16-day 

— rate are features that make the TM 

wie aerial ph z hy . ny en 

wi photography is acquired at irregular 
and infrequent intervals. (Autho: thor's abstract) 

W88-04056 


APPLICATIONS OF UNIVERSAL KRIGING 
TO AN AQUIFER STUDY IN NEW JERSEY. 
Geological Survey, Trenton, NJ. 

For primary bibliographic entry see Field 2F. 
W88-04058 


METHODS OF DETERMINING SPECIFIC 
YIELD, 


Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 2F. 
W88-04059 


EXAMPLES OF TRANSIENT SOUNDING FOR 

GROUND-WATER EXPLORATION IN SEDI- 

MENTARY AQUIFERS, 

Geological Survey, Denver, CO. 

— primary bibliographic entry see Field 2F. 
W88-04060 


SEISMIC REFLECTION STUDY OF A SHAL- 
LOW AQUIFER DURING A PUMPING TEST, 
Kansas State Geological Survey, Lawrence. 

For primary bibliographic entry see Field 2F. 
W88-04062 


COMPARISONS OF GAUGE AND py 
RAIN ESTIMATES FOR THE 

UNITED STATES DURING AUGUST ms 
National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 


For primary bibliographic entry see Field 2B. 
W88-04098 


SAMPLING ERRORS IN SATELLITE ESTI- 
MATES OF TROPICAL RAIN, 

Pixel Analaysis, Silver Spring, MD. 

For primary bibliographic entry see Field 2B. 
W88-04099 


SPACE-TIME STOCHASTIC MODEL OF 
RAINFALL FOR SATELLITE REMOTE-SENS- 
ING STUDIES, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 2B. 
W88-04105 


——- MODELING AND ANALYSIS OF 
RAIN AND CLOUDS BY ANISOTROPIC SCAL- 

ING MULTIPLICATIVE PROCESSES, 

McGill Univ., Montreal (Quebec). Dept. of Phys- 


ics. 
For primary bibliographic entry see Field 2B. 
W88-04112 


AUTOMATIC — GAUGE FOR CONTINU- 
OUS, REAL DETERMINATION OF 
RAINWATER CHEM 


Central Electricity Generating Board, Leather- 
head (England). Central Electricity Research 
Labs. 


D. L. Ames, L. E. Roberts, and A. H. Webb. 
Atmospheric Environment ATENBP, Vol. 21, No. 
9, p 1947-1955, September 1987. 8 fig, 1 tab, 18 ref. 


Descriptors: *Pollutant identification, *Rain gages, 
*Monitoring, *Measuring instruments, *Rain, 
*Chemical composition, Chemical analysis, Ions, 
Cations, Anions, Hydrogen peroxide, Computers, 
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Sampling, | erga rate, Temporal distribution, 
Data acquisition 


An automatic rain gage was Legh and ae | . 
capable of collecting rainwater and 
continuously for the ions H(+), NHAC). NaCt), 
ont) te NOS ), CK(-), SO4(2-) and for dissolved 
tan. mR medhesnag ape hee ag 
pe -tray arrangement, is mounted on the 
roof of a small caravan, which contains the equip- 
ment for analysis. An indirect colorimetric method 
is used for SO4(2-) and a chemiluminescent method 
for H202; the other are determined by ion- 
selective electrodes. onset of rain is sensed 
che wdengie Sone? Game Ot oy oe 
ee addition, equipment is installed 
determine simultaneously gas-phase O03, NO, 
NO2 and SO2 and simple meteorological param- 
eters. Data is recorded on disc by a microcomput- 
er, which also handles automatic calibration and 
other control functions. The caravan as a whole is 
a fairly comprehensive, table air and rain- 
pate = monitoring package. advantages of the 
rainwater sampling method are instantaneous con- 
centrations that are measured continuously rather 
than daily or weekly averages, and elimination of 
problems associated with sample deterioration 
— - mene (Author’s abstract 


IDENTIFICATION OF OIL SPILLS IN HAR- 
BOURS BY MEANS OF PATTERN RECOGNI- 
TION, 

Katholieke Univ. Nijmegen (Netherlands). Inst. for 
Theoretical 


Physics 
For primary bibliographic entry see Field 5B. 
W88-04164 


VELOCITY AND DISCHARGE IN COM- 
POUND 


CHANNELS, 
Ulster Univ., Coleraine (Northern Ireland). Dept. 
of Civil 


g- 
For primary bibliographic entry see Field 2E. 
W88-04236 


SOIL WATER DYE TRACING, WITH SPECIAL 
REFERENCE TO 


WT, LISSAMINE FF AND AMINO G ACID, 
Sheffield | ‘gil (England). Dept. of Geography. 


Hydrological Processes, HYPRE3, Vol. 1, No. 2, p 
149-170, h 1987. 13 fig, 12 tab, 30 ref. — 
Environment Research Council K) Gran 

pe GT/79/AAPS/48, and GT4/18/ 


Descriptors: *Soil water, *Dyes, *Tracers, *Rho- 
damine WT, *Lissamine FF, *Amino G Acid, 
Fluorescence, Soil columns, Adsorption, Ground- 
water movement, Path of pollutants. 


Three fluorescent dyes (Rhodamine 

mine FF and Amino G Acid) are com for use 
in soil water tracing. Background fluorescence, 
adsorption, desorption, pH and other nonadsorp- 
tive effects are reviewed in the contexts of sail 
column work and field tracing of soil water. Lissa- 
mine FF and Amino G Acid are to be preferred 
for soil column work because of their lower ad- 
sorption; Rhodamine WT exhibits hi: adsorp- 
tion but is useful in field situations where organic 
fluorescence backgrounds are high. Semi-quantita- 
tive work may be undertaken in soil columns once 
a priming and flushing procedure has been adopt- 
ed. The fluorescent dyes are very useful for the 
identification of the presence of soil water in 
groundnwater and streamwater systems. If the es- 
tablishment of linkage is more important than the 
establishment of travel times then any one of the 
dyes may be used. In establishing pathways for 
pollutants, adsorbed dyes may be of use since they 
may mimic the behavior of other sorbed reactive 
ae FF is the most useful dye for 
es travel times. tz- 

Ws8-04241 eaeeer? 


WT, Lissa- 


EVALUATION OF THE UNIVERSAL SOIL 
pn EQUATION AND FIELD TECHNIQUES 

IR ASSESSING SOIL EROSION ON A TROP- 
ICAL ALFISOL IN WESTERN NIGERIA, 


Sokoine Univ. of Agriculture, Morogoro (Tanza- 


nia). 
For primary bibliographic entry see Field 2J. 
W88-04244 


400 YEARS OF CENTRAL CALIFORNIA PRE- 

CIPITATION VARIABILITY RECONSTRUCT- 

FROM TREE-RINGS, 

- ifornia Univ., Santa Barbara. Dept. of Geogra- 
y: 

For i bibliographic entry see Field 2B. 

W88-04281- 


USE OF RADAR TO DERIVE A STORM IN- 
TENSITY-DURATION CURVE, 

Alberta Research Council, Edmonton. Resource 
Technologies Dept. 

L. Wojtiw. 

Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 849-855, October 1987. 4 fig, 17 ref. 


Descriptors: *Remote sensing, * epth-ares: -dura- 
tion analysis, *Rainfall intensity, ‘all dura- 
tion, *Radar, *Data acquisition, Kner Precipita- 
tion measurement, Return period, Feasibility stud- 
ies, Storm runoff, Remote sensing, Computer pro- 
grams. 


Rainstorms which exceed the design capacity of 
conveyance systems and cause extensive e to 
structures and property, occur frequently in Alber- 
ta. After such a severe storm, an early and quick 
assessment of the storm’s location and magnitude 
and the corresponding frequency for various dura- 
tions (storm intensity-duration curve) is often re- 
quired to estimate the damage. The storm intensi- 
ty-duration curve is produced with information 
obtained from a oe pment FE 
gages, creating a high degree of uncertainty in the 
result. Short-duration precipitation is usually quite 
variable in Alberta; hence, a very dense network of 
recording precipitation stations would be required 
to provide precise measurements of the storm in- 
tensity-duration curve at all locations. Such a 
dense network does not exist in Alberta; it would 
be very expensive to install and maintain, and 
difficult to justify financially. One solution for 
obtaining a — amount of closely spaced intensi- 
‘y-decetion values is to use weather radar. Using 
weather radar data, mg wegen pings curves os 
be produced a sad = S of 
locations. The radar dai vale palin 
for facilitating the ideoaiioation ‘of the conn 
period of all events quickly, cheaply, and pre- 
cisely when the long-term intensity-duration 
curves are available. As a pilot project to demon- 
strate the feasibility of the method and the poten- 
tial of the radar data, computer software was de- 
veloped to derive intensity-duration values from 
archived radar data for up to a 2,500 sq km area for 
—— storm. (Author’s abstract) 

88-04286 


WATER 

Colorado State Univ., Fort Collins. 

H. S. ug re ne — 

Water Resources R th WRERAO, Vol. 23, 
No. 10, p 1833-1836, Oct October 1987. 3 tab, 19 ref. 


COMPARISON OF SNOW COVER LIQUID 
MEASUREMENT TECHNIQUES, 


Descriptors: *Snow cover, *Liquid water, *Meas- 
uring instruments, *Calorimetry, *Compari 
studies, Snow, Snowmelt, Freezing calorimetry, 
Alcohol calorimetry, Dilution. 


The amount and distribution of liquid water are 
important for assessing the mechanical strength, 
meltwater generation, and meltwater transmission 
in snow. Liquid water also has a profound effect 
on the performance of active and passive remote 
sensing systems operating in the microwave and 
millimeter wave region of the electromagnetic 
spectrum. New methods of measuring liquid water 
were reported that show considerable promise. 
The question of measurement equivalence is ad- 
dressed by comparing the three t methods of 
freezing calorimetry, alcohol calorimetry, and dilu- 
tion and by comparing the precision of a calibrated 
capacitance probe with one of the direct methods. 
All comparisons were made in a laboratory cold 


room with snow ese mass liquid water con- 
tent of 0-14 mkg per 100 mkg of snow. The com- 
parisons show that the methods are equivalent 
with an uncertainty of plus or minus 1.8 mkg per 
100 mkg of snow. However, the operational 
achievement of equivalence is strongly dependent 
on a variety of factors such as sample size, mixing 
of snow and working fluid, and operator 
(Author’s abstract) 

W88-04304 


ION-CHROMATOGRAPHY IN THE ROUTINE 

ANALYSIS OF WATER AND ENVIRONMEN- 

TAL MATERIAL (DIE IONEN-CHROMATO- 

GRAPHIE IN DER ROUTINEMAESSIGEN 
WASSER- UND UMWELTANALYTIK), 

4 fuer Geoanalytik, Hildesheim (Germany, 


For primary bibliographic entry see Field 5A. 
W88-04323 


FLOW-INJECTION METHOD FOR THE DE- 
PE apn gee OF TRACE AMOUNTS OF 


Technische Hochschule Darmstadt (Germany, 
F.R.). Fachbereich Anorganische Chemie und 
Kernchemie. 

G. Lach, and K. Bachmann. 

Analytica Chimica Acta ACACAM, Vol. 196, p 
163-169, May 15, 1987. 2 fig, 4 tab, 9 ref. 


Descriptors: *Chlorides, *Conductivity, *Chemi- 
cal analysis, *Analytical methods, Trace levels, 
Hydrochloric acid, Acid rain, Clouds, Fog, Chro- 
matography, Aerosols. 


The indirect determination of chloride in water is 
based on measurement of the difference in conduc- 
tivity after the sample has passed through ion- 
exchange columns in the hydrogen form and silver 
form. The linear yr st range is about 0.5-10 
micrograms/gram chloride (with 3 perry ok 
gram nitrate and 5 micrograms/gram sulfate); the 
detection limit is about 50 nanograms/gram chlo- 
ride but depends strongly on the concentrations of 
other anions. A time-resolved analysis of cloud, 
fog, and rainwater has not yet been carried out but 
such analysis seems possible upon further optimiza- 
tion of the system. Use of small sample volumes 
has been realized; the currently necessary volume 
(50 microliters) has been cut in half. All compo- 
nents of the system are sturdy and non-sensitive. 
Space requirements are small, and use under diffi- 
con conditions (e.g. in airplanes) is possible. 
(Airone-PTT) 

W88-04334 


SPECTROPHOTOMETRIC DETERMINATION 
OF ZINC IN COOKING SALTS, TAP AND 
MINERAL ATERS WITH PHENYLG- 
LYOXAL MONO(2-PYRIDYL)HYDRAZONE, 
Seville Univ. One. Dept. of  romeaeey. Toxi- 
cology and Applied Chemical Analysis. 

For primary bibliographic entry see Field 5A. 
W88-04335 


INVESTIGATIONS ON SPECTRAL INTERFER- 
ENCES IN ICP-AES (UNTERSUCHUNGEN 
UEBER SPEKTRALE ZEN IN 
DER ICP-AES), 

For primary bibliographic entry see Field 5A. 
W88-04344 


MEASUREMENT OF COARSE BED-LOAD 
TRANSPORT BY MEANS OF THE MAGNETIC 
TRACER TECHNIQUE (MESSUNG DES 
GROBGESCHIEBETRANSPORTES MIT DER 
MAGNETTRACERTECHN 

Freie Univ. Berlin (Germany, F.R.). Inst. fuer 
Physische Geographie. 

For primary bibliographic entry see Field 2J. 
W88-04348 





INTERCOMPARISON TEST FOR CALIBRAT- 
ING HYDROMETRIC CURRENT METERS 
(EIN ZUR KALIBRIERUNG 


RINGVERSUCH 
ee a ce FL 


Gewaesserkundliche 
ag reg Vol. 31, No. 2/3, p 68-73, Maly 198 087. 3 


*Calibrations, 


standardized calibration is performed, it seems to 
be absolutely realizable to restrict the uncertainty 
ae PTT) 


OF THE U. S. GEOLOGICAL 
Geological S' jen. A. — 
urvey, Reston, 
For primary bibliographic entry see Field 7A. 
W88-04415 _ 


SOCIO-ECONOMIC DEVELOPMENT LEVEL 
AND TECHNOLOGY POLICIES FOR WATER 
RESOURCES MANAGEMENT. 

Departamento Nacional de Aguas e Energia Ele- 
trica, Brasilia (Brazil). Div. de Controle de Recur- 


sos Hidricos. 
For primary bibliographic entry see Field 6B. 
W88-04439 


AUTOMATIC DETECTION OF COLIFORM 
BACTERIA FOR INDUSTRIAL CONTROL OF 
awa cn WATER QUALITY, 

Societe Generale pour PAgriculture, Rueil-Mal- 
bg (France 


). 
C. Bernard, G. Boissonnade, Y. Regnat, F. Colin, 
and M. J. Jourdain. 
Water Research WATRAG, Vol. 21, No. 9, 
1089-1099, September, 1987. 9 fig, 5 tab, 31 


Descriptors: *Measuring instruments, *Water qual- 
ity control, *Coliforms, *Pollutant identification, 

water, *Bacterial analysis, *Automa- 
tion, Monitoring, Quantative Bm ey Escherichia 
coli, Water analysis, Electrochemistry, Industrial 
water, Water quality. 


An automatic electrochemical device was devised 
po the a detection of coliform bac- 

and water. The instrument, 
called an E. . Colimeter, was built by the Environ- 
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Evaluation, Processing and Publication—Group 7C 


nement S.A. company for the SOGEA company. 
device features measurement cells with ly 

by a micro- 

iform bacteria in 


QUALITATIVE AND QUANTITATIVE AQUAT- 
IC ALGAL DATA COMPILATION TO DETER- 


MACROTRENDS - II, 
Arkansas — Fayetteville. Dept. of Botany and 


R. L. Meyer. 

Available fr from the National Technical Information 
Service, Springfield, VA 22161, as PB87-149282/ 
AS. Price codes: A02 in paper copy, AOI i in micro- 
fiche. Arkansas Water Resources Research Center, 
Fayetteville. AWRRC Publication No. 121, June 
1986. 6 p, 6 ref. Contract No. 14-08-0001-G 1004. 
Project No. USGS G1004-32. 


tors: *Algae, *Lakes, *Reservoirs, *Water 
storage and retrieval, Taxonomy, Clas- 
Habitat, Streams, Arkansas. 


A database of the algae of Arkansas has been 
established by the use of a relational database man- 
system (dBase III). The system was 
beh ge A bag renege 


my is Searle Ceamhee (USGS) 
88-03499 


LOCAL WATER RESOURCE INFORMATION 
MANAG: 


;EMENT SYSTEM, 
Arkansas Univ., Fayetteville. Dept. of Civil Engi- 


D. G. Parker, and S. C. Parker. 


Available from the National Technical hnical Information 
Springfield, VA 22161, as PB87-149340/ 

AS. Price codes: A04 in paper copy, AO1 in micro- 
Resources Research Center, 


ref, 4 
0001-G1004. Project USGS G1004-33. 
Descriptors: *Data storage and retrieval, *Data 
collections, *Water quality data, Computer pro- 
grams, Data bases, Beaver Lake. 


Water quality data from Beaver Lake, Arkansas, 
are stored in a relational database. It has been 
implemented using software called R:base 5000, a 
system available for microcom yuonn The dae ta using — or 

ita- 


title, date of publication, agency doing the study, 

agency funding the study and complete reference 
ie Go deseunet. Other aspects of the database 
are designed to allow retrievals based on any 
author, study dates, parameters measured and key- 
words. (USGS) 


W88-03504 


DEVELOPMENT OF A NATIONAL GROUND- 
WATER DATA BASE, 

Orange Free State Univ., Bloemfontein (South 
Africa). Inst. vir Grondwaterstudies. 

For primary bibliographic entry see Field 2F. 
W88-03771 


AQUAMOD: A Z-DIMENSIONAL GALERKIN 
FINITE-ELEMENT SIMULATION PROGRAM 
FOR MICROCOMPUTERS FOR PREDICTION 
= POLLUTANT TRANSPORT IN SATURAT- 
ED GROUNDWATER FLOW (AQUAMOD: ‘N 
TWEE-DIMENSIONELE G. EINDIGE 
ELEMENT VIR MIK- 
ROEKENAARS VIR DIE VOORSPELLING 
VAN VERSADIGDE GRONDWATERVLOEI EN 
BESOEDELING), 
Orange Free State Univ., Bloemfontein (South 
Africa). Inst. vir Grondwaterstudies. 
For primary bibliographic entry see Field 2F. 
W88-03773 


ANALYSIS OF EMISSION DATABASES FOR 
REGIONAL MODELS, 

National Center for ee Research, Boul- 
der, CO. Acid Deposition Modeling Project. 

P. Middleton. 


Atmospheric Environment ATENBP, Vol. 21, No. 
4 hp 1497-1509, July 1987. 11 fig, 5 tab, 15 ref. EPA 
Interagency Agreement DW930144-01-1. 


rs: *Water pollution sources, *Acid rain, 
*Emissions 


terpretation, 
*Model studies, *Regional analysis, Surveys, Air 
quality, Prediction. 


General procedures for adapting atmospheric pol- 
lutant emission inventories to regional models and 
for studying the impact of differences in invento- 
ries on model predictions are outlined. To illustrate 
the methods, analysis of two inventories which are 
still being validated is presented. The inventories 
together i current requirements for the 
NCAR regi acid deposition model (RADM). 
These include anthropogenic emissions of SO2, 
sulfate aerosol, NO, NO2, NH3 and volatile organ- 
ic compounds (VOC) in 10 reactivity classes, from 
United States andi Conedien point and aren sources 
on 80-km grid resolutions, for weekend and week- 
day seasonally representative days on a diurnal 
basis during the 1980-1982 period. Application of 
pono procedures, designed to screen for subtle 
not identified at previous stages of qual- 
pe assurance on uangaled by apes inventory develop- 
ers, resulted in adjustments primarily to VOC 
emissions. Comparisons of the modified invento- 
ries, which provide an indication of uncertainties 
in emissions due to variations in inventory devel- 
opment lures, revealed differences in the 
eastern United States total daily emissions to be at 
most on the order of 5% for SOx and NOx, 20% 
voc = for NH3. Studies eed 
of inventory differences on predictions of 
were conducted for the 22-24 yom om rm 1981 period 
which was monitored as part of 
Scavenging Characteristics of April Rains i 
gram. Event total wet sulfate ition differed 
by 10% or less while midday O3 concentrations 
differed by 1% or less for individual grids over the 
modeling domain. (Author’s abstract) 
W88-03777 


EVALUATION OF SIMPLE, DYNAMIC SOIL 
MOISTURE MODEL, 
Portland State Univ., OR. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2G. 
W88-03781 


ALGEBRAIC COMPUTATION OF FLOW IN 
FURROW IRRIGATION, 

Universidade Federal do Ceara, Fortaleza (Brazil). 
Dept. of Agriculture Engineering. 

For primary bibliographic entry see Field 3F. 
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W88-03786 


SURFACE-IRRIGATION NONLINEAR OPTI- 
MIZATION MODELS, 
Concepcion Univ. (Chile). Dept. of Agricultural 


For primary bibliographic entry see Field 3F. 
W88-03787 


ALTERNATIVE METRIC UNITS FOR ACRE- 
FOOT AND ACRE-INCH, 
ea Wesleyan Univ., Lincoln. 


Quinn. 
Journal of and Drainage 
JIDEDH (ASCE, Val 113, No. 3, p 393 
August 1987. 2 fig, 36 ref. 
Descriptors: *Acre-foot, *Acre-inch, *Notation, 
*Hectare-meter, *Hectare-centimeter, Metric units, 
Measurement systems, Irrigation, Hydrology. 


Acre-foot is an important water measurement term 
in the United States, particularly in the American 
west. Al less common, its derivative, acre- 
inch, is widely used within the irrigation communi- 
ty. No meaningful equivalents for these terms exist 
in the current International System of Units (sb. 
The two metric equivalents proposed here, hec 
tare-meter for acre-foot and hectare-centimeter for 
acre-inch, are presented as alternatives to those 
generally fo in SI conversion tables. Each is 
conceptually similar to its counterpart in the U.S. 
System, thus fey comparable 
mental images that, in turn, greatly aid comprehen- 
. Official recognition within SI of these two 


acre-foot and acre-inch have evolved with the 
needs of irrigation and hydrology in the United 
States. As a result, they have acquired not only 
practical but cultural and historical 

part of a heritage that should not be lost. 
Measurement bilingualism is recommended as a 
new policy for the federal government, to replace 
that of voluntary metrication adopted in 1975. 
oa 2 licy would expand our communication 


ile maintaining linguistic diversity. (Au- 
oan shetract) 
W88-03788 


MODELING VOLATILE ORGANICS IN THE 
DELAWARE ESTUARY, 
ey meemg te Lab., Tins, ny 

or primary bibliographic entry see Field 5B. 
W88-03792 te 


INFLUENCE OF TEMPERATURE ON 
OXYGEN TRANSFER, 
North Carolina State Univ., Raleigh. Dept. of 


Civil Engineering. 
a oo bibliographic entry see Field 2K. 


THEORY OF DECLINING RATE FILTRA- 
TION, I: CONTINUOUS OPERATION, 
Sao Paulo Univ., Sao Carlos (Brazil). Escola de 


F bibliographic 
‘or primary entry see Field 5F. 
W88-03800 a 


THEORY OF DECLINING RATE FILTRA- 
TION. I: BANK OPERATION, 


- Paulo Univ., Sao Carlos (Brazil). Escola de 


F ’ bibliographi 
‘or primary ic entry see Field SF. 
W88-03801 5 


TRANSIENT RESPONSES INCORPORATING 
PRODUCTS FORMATION, 
Wisconsin Univ., Milwaukee. Dept. of Civil Engi- 


For of liograp 
or primary bibli hic en see Field 5D. 
W88-03802 ad 


LAKE ACIDIFICATION MODEL: PRACTICAL 
TOOL, 


Virginia Univ., Charlottesville. Dept. of Civil En- 


eering. 
For primary bibliographic entry see Field 2H. 
W88-03803 


TRANSFORMATION OF REGULAR W. 
——— niv. (England). Dept. of Civil me 


For primary bibliographic entry see Field 8B. 
W88-03804 


DERIVATION OF FLOW DURATION CURVES 
IN NORTHERN 


IRELAND, 
Ulster Univ., Coleraine (Northern Ireland). Dept. 
of Environmental Studies. 


For primary bibliographic entry see Field 2E. 
W88-03805 


NUMERICAL SIMULATION OF OROGRA- 
PHIC ENHANCEMENT OF RAIN WITH A ME- 
SOSCALE MOD 

Clermont-Ferrand-2 Univ., Aubiere (France). Lab. 
Associe de Meteorologie Physique 

For primary bibliographic ancien see Field 2B. 
W88-03807 


PRECIPITATION DISCRIMINATION FROM 
SATELLITE TEMPERATURES 
OVER THE CCOPE MESONET REGION, 
Research and Data Systems, Inc., 

brook, MD. 

For primary bibliographic entry see Field 2B. 
W88-03808 


ECOLOGICAL MODELS AS SUPPORT SYS- 
TEMS TO DECISIONS IN LAKE MANAGE- 
MENT PLANNING, 

Pavia Univ. (Italy). Centro di Ricerca sulle He oy 
For primary bibliographic entry see Field 
'W88-03863 


MIXTURE TOXICITY INDICES IN ACUTE 
LETHAL TOXICITY TESTS, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 5A. 
W88-03866 


NOTE ON THE EFFECT OF FALLOWING ON 
WATER STORAGE AND LOSS AS DETER- 
MINED FROM A LYSIMETER FOR A TROPI- 
CAL CLAY SOIL, 

Kenya Agricultural Research Inst., Nairobi. 


For primary bibliographic entry see Field 2G. 
W88-03877 


HYDROLOGY OF THE PRICE RIVER BASIN, 
UTAH, WITH EMPHASIS ON SELECTED 
COAL-FIELD AREAS, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W88-03904 


MAP SHOWING CONFIGURATION OF THE 

TOP OF THE MADISON GROUP, BOZEMAN 

1-DEGREE BY 2-DEGREE QUADRANGLE, 

MONTAN. 

Geneon Survey, Billings, MT. Water Resources 
iV. 


R. D. Feltis. 

Available from USGS, OFSS, Box 25425, Denver, 

CO 80225. Montana Bureau of Mines and Geolo- 

oe rpm Geologic Map 38, 1985. 1 sheet (map), 1 
ig, 1 


Descriptors: *Geohydrologic units, *Structural ge- 
ology, *Carbonate rocks, *Aquifers, *Geologic 
maps, *Montana, Madison Group, Crazy Moun- 
tains basin. 


The configuration of the top of the rocks of the 
Bozeman 


Madison Group in the Quadrangle, Mon- 
tana, is shown by contours on a base map of a scale 


of 1:250,000. The map is one of a series of maps 

produced as part of a study of the porns 

a +o the aay Sounk cos 

map shows westw razy 

Mountains basin along the north side of the Absa- 
roka Range and the east side of the Bridger Range. 

Rocks and structures of the belt 

the front of the Rocky Mountains overlie and 

the western side of the basin. Contour intervals are 

500 and 1,000 feet. (USGS) 

'W88-03912 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, HARDIN 1- 
DEGREE BY 2-DEGREE QUADRANGLE, 
MONTANA, 

oan Survey, Helena, MT. Water Resources 

iV. 

R. D. Feltis. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. Montana Bureau of Mines and Geolo- 
Se 1984. 1 sheet, 1 fig, 6 


Descriptors: *Geohydrologic units, *Structural 
ology, *Maps, *Montana, Carbonate ad 
Aguitis, Geohydrology, Madison Group. 


The of the top of the rocks of 
Madison up is shown by contours on a 
+ The map is one 
— oo 

of tee geky 

tid ne rer ap shows them 

of the Pevider-Siver baa; ti 

Lake Basin fault zone, and the nort 


Bighorn Mountains 
into the Powder River basin. The contour i 
are 100 and 500 feet. (USGS) 
W88-03913 


QU 
—— Survey, Billings, MT. Water Resources 
iv. 


R. D. Feltis. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. Montana Bureau of Mines and Geolo- 
RY em Geologic Map 39, 1985. 1 sheet (map), 1 


Descriptors: *Geohydrologic units, *Structural ge- 
ology, *Carbonate rocks, *Aquifers, *Geologic 
maps, *Montana, Madison Group, Crazy Moun- 


Tac ie Sl Bay ge 
up in te ur Springs 
Montana is shown by contours on a base of a 
ee Siegonea The map is one of a of 
— of a regional study of the 
geohyerology Madison Group in eastern 
apy of the Maison Group in eaten 
of the Crazy Mountains basin. Along the west side 
of the basin, rocks and structures of the overthrust 
aa along the front of the Rocky Mountains over- 
eee nen oe ae In this 
area, contour intervals are 500 to 1,000 feet. The 
i us intrusive rocks that form the core of 
razy Mountains in the center of the basin do 
greatly affect the sloping configuration of 
basin. Northeast of the Little Belt Mountains 
rocks dip into the Judith basin and southeast 
beds dip toward Little Elk and Big Elk domes. 
The contour intervals in these areas are 100 and 
500 feet. (USGS) 
'W88-03914 


the 
not 
the 
the 
the 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, BILLINGS 1- 
DEGREE BY 2-DEGREE QUADRANGLE, 
MONTANA, 

oon Survey, Helena, MT. Water Resources 

iv. 
R. D. Feltis. 
Available from USGS, OFSS, Box 25425, Denver, 





CO 80225. Montana Bureau of Mines and Geolo- 
gy, Petts, Goplogne Shep an. 109% 1 sheet, 1 fig, 12 


Descriptors: *Maps, *Geohydrologic units, *Struc- 
geology, “Montana, Carbonate 


tural 
Aquifers, Hydrogeology, Geohydrology, Madison 
Group. 


Group is toown by oct tm 8 bate, map of 8 
is shown by contours on a map of a 
scale of 1:250,000. The map is one of a series of 
maps produced as 


—— of 
lontana. 


intervals are 500 and 1,000 feet. 
W88-03915 


a Survey, Helena, MT. Water Resources 


Re D. Feltis. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. Montana Bureau of Mines and Geolo- 
gy, Butte, Geologic Map 35, 1984. 1 sheet, 1 fig, 12 


papas Bae *Geohydrologic units, *Struc- 
SS Carbonate rocks, 
namie Geol  echogy, Matdieon Group. 


The confi; of the top of the Madison 
Group is by contours on a base map of a 
scale of 1:250,000. cit ah molamd woud odes 

of a regional study of the 


ae Coul roi 
Toe aah and encie ond of Lake Basin 
fault zone. The contour intervals are 100 and 500 
feet. (USGS) 
W88-03916 


GROUNDWATER HYDROLOGY OF THE 
GUYANDOTTE RIVER BASIN, WEST VIRGIN- 


perees ~_ Charleston, WV. Water Re- 
sources Di 

J.S. Bader. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. West Virginia Dept. of Natural Re- 
sources, Charleston, water Atlas, 1984. 1 
sheet, 6 fig, 5 tab, 16 ref. 


*Groundwater, *Water 


icrograms/L; and 
chloride range from 0 to 2,200 mg/L. 
W88-03917 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


GROUNDWATER HYDROLOGY OF THE 
UPPER NEW RIVER BASIN, WEST VIRGINIA, 
Geological Survey, Charleston, WV. Water Re- 
sources Div. 

R. A. Shultz. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. West Virginia Dept. of Natural Re- 
sources, Charleston, water Atlas, 1984. 1 
sheet, 15 fig, 3 tab, 16 ref. 


Decora: *Groundwater, *Well yield, *Maps, 
*West Virginia, Water quality, Water supply, Spe- 
cific capacity, Karst, Valley and Ridge, Appalach- 
ian vince, lew 

Plateaus Physiographic Pro Upper Ni 
River basin. 


This atlas report describes the groundwater re- 
sources of the upper New River basin in West 
Virginia based on three earlier reports on the hy- 
dro! of the same basin. The basin drains 2,570 
pS ipemenine meg alle and extends 
from the northermost edge the Pocahontas 
County to dos souttteest ole edge of Mercer County. 
is the principal source of groundwat- 
er recharge, averaging close to 40 inches basinwide 
and from more than 44 inches in the 
northwestern part to less than 36 inches in the 
a The yield of wells ranges from 
ey ee on 
geologic structure, ag gh a 
Tiltor wells oad a few hilkaide we may fail to 
valleys generally yield the greatest a Wells in 
ly yield the greatest amounts of 
chemical quality of the groundwater 
reptile eo 
places, it is subject to quality lems resulting 
from excessive concentrations of hardness, iron, 
and manganese. (USGS) 
W88-03918 


GROUNDWATER HYDROLOGY OF THE TUG 

FORK AND TWELVEPOLE CREEK BASINS, 

WEST VIRGINIA, 

prvew S Survey, Charleston, WV. Water Re- 

sources Di 

J.S. Bader. 

Available from USGS, OFSS, Box 25425, Denver, 

CO 80225. West Virginia Dept. of Natural Re- 
sources, Charleston, Groundwater Atlas, 1984. 1 

chest, 6 6 fig, 7 tab, 15 ref. 


Descriptors: *Groundwater, “Water quality, 
*West Virginia, *Maps, Saline water, Geohydrolo- 

gic units, Water yield, Wells, Tug Fork River 
basin, Appalachian Plateaus Physiographic Prov- 
ince. 


This study describes the groundwater resources of 
the Tug Fork and Twelvepole Creek basins in 
southwestern West Virginia in atlas format. The 
basins cover an area of 1,440 sq mi. Precipitation, 
which averages about 45 inches/year, is the princi- 
pal source of groundwater recharge. Water levels 
pie pm de any, ee matage re ty apr 
quantity of gr depth is inad- 
ain dened ia.tn come one, Well yield 
ranges from 0.25 to 400 gallons/min, but the 
median in the various geologic units ranges from 
3.2 to 60 gallons/min. Wells in valleys generally 
yield more water than wells in other topographic 

locations. Groundwater quality is highly variable. 
Concentrations of dissolved solids range from 47 to 
6,790 mg/L; hardness ranges from 1 to 6,900 mg/ 
L; concentration of iron range from 10 to 67,000 
micro; ; and concentrations of chloride 


lates from depth to the groundwater surface in 
several areas in the lower two thirds of the basin. 


(USGS) 
W88-03919 





GROUNDWATER HYDROLOGY OF THE 
COAL RIVER BASIN, WEST VIRGINIA, 

presen Survey, Charleston, WV. Water Re- 
sources Di 

D.S. Beckwith. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. West Virginia Dept. of Natural Re- 
sources, Charleston, Groundwater Atlas, 1984. 1 
sheet, 14 fig, 6 tab, 22 ref. 


Descriptors: ‘*Groundwater, *Water quality, 
*Saline water, *Maps, *West Virginia, Galen. 

logic units, Water yield, Perched water, A: “4 
ian Plateaus Physiographic Province, River 


This atlas report describes the groundwater re- 
sources of the Coal River basin in West Virginia 
and is, in part, based upon an earlier report describ- 
ing the water resources of that basin. The basin 
drains 890 sq mi in southern West Virginia. Pre- 
yaa which averages about 45 wont ren dag 


gator 

we in valleys 

ly fractured zones, 

such as faults, lineaments, and anticlinal folds, gen- 
Oe en ree eee ene 
tions. Groundwater quality is highly variable, but 
poem perry Es om most domestic uses. Concen- 
tration of dissolved solids ranges from 40 to 3,860 
ee a os cand iron from 0 


; and chloride from 1 to 
2260 mg/L. (USGS) 
W88-03920 


GROUNDWATER HYDROLOGY OF THE 
MONONGAHELA RIVER BASIN, WEST VIR- 


. Survey, Charleston, WV. Water Re- 
sources Di 

W.A. Hobta. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. iors soa of Natural Re- 
sources, Char water Atlas, 1984. 1 
sheet, 8 fig, 5 tab, 9 ref. 


Descriptors: *Groundwater, *Water quality, 
*Perched water, *Mine water, *West Virginia, 
Water table, Virginia, Maps, A; hian Plateaus, 
— Province, onongahela River 


This atlas report summarizes the groundwater re- 
sources of the M la River basin in West 
Virginia from. earlier investigations of the water 
resources in all or parts of the same basin. The 
river basin is 78 miles wide and 93 miles long and 
drains 4,225 sq mi in north-central West Virginia. 
Precipitation ranges from 40 to 70 inches/year and 
averages about 50 inches. Recharge to the ground- 
water reservoir is estimated to be about 7 inches/ 


best aquifers. The yield of wells tapping 
rocks averages 45 gallons/min and may be as high 
as 350 gallons/min. Transmissivity values for these 
formations range from 300 to 3600 sq ft/day. Wells 
lensed it ealligearen Sactae sete elke 
water than wells located on hills or 

areas. In places, underground coal mining and 
mine subsidence have modified the local hydrolo- 
gy by causing lower groundwater levels and in- 
creased infiltration subsidence cracks. 
Groundwater quality was determined from 425 
partial c amg ani bac, ag arma 
tory chemical analyses. Water from the Permian 
and Upper Pennsylvanian rocks consistently con- 
tains more dissolved minerals than water from the 
Lower Pennsylvanian rocks. Water from the pre- 
Pennsylvanian rocks generally contains less dis- 
solved minerals than the Permian or Pennsylvanian 
rocks. (USGS) 

W88-03922 


GROUNDWATER CONDITIONS IN THE KAI- 
PAROWITS PLATEAU AREA, UTAH AND AR- 
IZONA, WITH EMPHASIS ON THE NAVAJO 
SANDSTONE, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W88-03925 


SINKHOLE FEATURES OF FLORIDA, 
Geological Survey, Tampa, FL. Water Resources 





Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


Div. 

W. C. Sinclair, and J. W. Stew: 

Available from USGS, OFSS, "Box 25425, Denver, 
CO 80225. Florida Bureau of Geology, Tallahas- 
see, Map Series, 1985. 1 sheet, 1 fig, 10 ref. 


Descriptors: *Karst, *Sinkholes, *Maps, *Florida, 
Solution sinkholes, Cover-collapse sinkholes, 
Cover-subsidence sinkholes, Geohydrology. 


Thickness and type of cover-material overlying 
limestone are used to define four areas of sinkhole 
activity in Florida. Solution sinkholes and colla 
sinkholes occur throughout most of the State. 
lution sinkholes form over a long of time as 
subsidence of soil layers occurs. This type of sink- 
hole generally Gontan's bows dhaped ression that 
ist of much of Florida topo; 
les are more dramatic 
develops under clay beds until the 
= = no longer support the weight, a 


Soe coca ainctaneel oy iat by type and thickness of 
ps material, range from bare or thinly coms 
limestone (Area I) to areas of cover material 


the 
overlain by clayey sediments. (USGS) 
W88-03927 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, CUT BANK 
1-DEGREE BY 2-DEGREE QUADRANGLE, 
— Survey, Helena, MT. Water Resources 
iV. 

R. D. Feltis. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. Montana Bureau of Mines and Geolo- 
By. Butte, Geologic Map 33, 1984. 1 sheet, 1 fig, 11 


Descriptors: — unit, *Structural ge- 
ology, iontana, Carbonate rock, 
Aquifers, RW ie Madison Group. 


The configuration of the top of rocks of the Madi- 
son Group is shown by contours on a base map of 
a scale of 1:250,000. The map is one of a series 
produced as part of a regi study of the geohy- 
5 Sap ehng ey p in eastern Montana. 

The map shows the westward dip of the rocks of 
the South arch, Marias River saddle, and Kevin- 
Sunburst dome of the Sweetgrass arch into the 
‘disturbed belt’ of the Rocky Mountains. The con- 
tour intervals are 100 and 500 feet. (USGS) 
W88-03945 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, CHOTEAU 
1-DEGREE BY 2-DEGREE QUADRANGLE, 
MONTANA, 

—— Survey, Helena, MT. Water Resources 

iV. 

R. D. Feltis. 

Available from USGS, OFSS, Box 25425, Denver, 
CO 80225. Montana Bureau of Mines and Geolo- 
By. Butte, Geologic Map 34, 1984. 1 sheet, 1 fig, 11 


Descriptors: *Geohydrologic units, *Structural ge- 
ology, *Maps, *Montana, a Gnome eee: Geo- 
hydrology, Aquifers, Madison Grou 


The configuration of the top of rocks of the Madi- 
son Group is shown by contours on a base map of 
— 1:250,000. The map is one of a series of 
produced as of a regional study of the 
geokiydrology of Madison Group in eastern 
ontana. The shows the west and southwest 
dip of the rocks from the South arch area of the 
Sweetgrass arch into the ‘undisturbed belt’ of the 
Rocky Mountains. The contour intervals are 100 
and 500 feet. (USGS) 
W88-03946 


METHODS OF DETERMINING SPECIFIC 
YIELD, 


Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 


For primary bibliographic entry see Field 2F. 
W88-04059 


SEEPAGE FACE SIMULATION USING 
PLAS! 
Agricultural Research Service, University Park, 
PA. Northeast Watershed Research Center. 
For primary bibliographic entry see Field 2F. 
W88-04065 


SAMPLING ERRORS IN SATELLITE ESTI- 
MATES OF TROPICAL nag 

Pixel Analaysis, Silver Spring, 

For primary bibliographic ~ hy see Field 2B. 
W88-04099 


COKRIGING RADAR-RAINFALL AND RAIN 
GAGE DATA, 

National Weather Service, Silver Spring, MD. Hy- 
drologic Research Lab. 

For primary bibliographic entry see Field 2B. 
W88-04100 


ESTIMATION OF SURFACE MOISTURE 
pie ge Re FROM REMOTE TEMPERA- 


TURE MEASUREMENTS, 
Pennsylvania State Univ., University Park. Dept. 
of Meteorology. 


Carlson. 
Geop! Research (D) JGRDE3, 
Vol. 92, No. 8, p 9581-9585, August 1987. 4 fig, 12 
ref. NASA grant NAG-5-184. 


Descriptors: *Satellite technology, *Remote sens- 


Soil water. 


Analyses of moisture availability, determined from 
GOES infrared surface temperature measurements 
and a boundary layer model, and antecedent pre- 
cipitation are presented for data taken over Texas 
and Argentina. Correlations between antecedent 
precipitation and moisture availability are abo os (op 
proximately 0.8) where the spatial v 
moisture availability yf ground temperature) is is 
much larger than an inherent uncertainty in 
method, which was judd pS eo “2 or - 00 
whose gradients of pre the 
w are ay recipitation 
infrared erennd ciation on 
variations in po a pad aes ve availability and, by im- 
SS in precipitation. (Author’s abstract) 


FRACTAL STRUCTURE AND EXPONENTIAL 
DECORRELATION IN RAIN, 

Quebec Univ., Montreal. 

For primary bibliographic entry see Field 2B. 
W88-04102 


NEW METHOD FOR QUALITATIVE SIMULA- 
TIGN OF WATER RESOURCES SYSTEMS. 1. 
THEORY, 

Universidade Nova de Lisboa (Portugal). Environ- 
mental Systems Analysis Group. 

A. S. Camara, M. Pinheiro, M. ». Antunes, and M. 
J. Seixas. 

Water Resources Research WRERAO, Vol. 23, 
No. 11, p 2015-2018, November 1987. 1 fig, 6 ref. 
Junta Nacional de Investigacao Cientifica e Tecno- 
logica Contract No. 808.86.110. 
Descriptors: *Water resources, *Expert systems, 
*Simulation analysis, *Model studies, *Theoretical 
analysis, SLIN, *Mathematical models, *Water re- 
sources development, Data processing. 


A new linguistic dynamic modeling methodolo; 
(SLIN) models systems defined by variables which 
may be qualitative or quantitative, grouped in 
layers and with values evolving through time. Sim- 
ulation of qualitative variables is performed by 
applying a set of logical rules. Most important of 
these are base rules which may be either based on 
‘trees’ enumerating all possible operations between 


160 


the values of ye pr variables at time t + dt 
and the values of independent variables at time t or 
built-in operators. SLIN was developed using a 
pragmatic algorithmic philosophy. There are many 
potential developments still to be pursued. From a 
theoretical 


standpoint, robustness has to be 
achieved by exploring traditional set theory and 
multivalued logics. Other extensions already stud- 
ied on a preliminary basis include the interchange 
between quantitative and qualitative information 
flows, applications, and the 
use of SLIN in the context of multiexpert system 
modeling. (See also W88-04178) (Lantz-PTT) 
W88-04177 





NEW METHOD FOR QUALITATIVE SIMULA- 

TION OF WATER RESOURCES SYSTEMS. 2. 
APPLICATIONS, 

Universidade Nova de Lisboa (Portugal). Environ- 
mental Systems Analysis Group. 

M. P. Antunes, M. J. Seixas, A. S. Camara, and M. 

Pinhei 


Water Resources Research WRERAO, Vol. 23, 
No. 11, p 2019-2022, November 1987. 3 fig, 4 tab, 2 
ref, 2 append. Junta Nacional de Investigacao 
Cientifica e Tecnologica Contract No. 808.86.110. 


Descriptors: *Water resources, *Simulation analy- 

sis, *Expert systems, *Water resources develop- 
peal *Model studies, Computer programs, SLIN, 
Case studies, Data processing. 


SLIN is a new dynamic simulation methodology 
which rests on expert based rules of the if...then 
type. This methodology, easily implemented via 
OLOG, may be advantageously used to model 
data scarce or strictly qualitative water resources 
systems. Two such pe serra of the SLIN meth- 
odology are presented. The first application is a 
simple environmental impact model lel of a hydro- 
wer dam scheduled to be built near Amarante in 
ric Northern Portugal. A model using SLIN 
was developed illustrating how expert rules are 
defined and incorporated. The results obtained 
showed that maximum electrical production will 
negatively impact the region. The second example 
deals with the potential usefulness of an expert- 
based model under crisis situations such as oil spills 
in the ocean after a tanker wreck. This model is 
greatly simplified at the current stage but efforts 
are underway to — its spatial and temporal 
refinement and add pa es rules representing bio- 
logical, chemical, physical processes. As a 
final note, it should be be pane ll that these two 
simple models are included for mere illustrative 
purposes of a new qualitative simulation approach 
which was developed as an expert system model- 
ing pone From a methodological standpoint, there 
tt obstacles, however, in — 
SLIN t to model more complex problems. (See 
W88-04177) (Lantz-PTT) 
W88-04178 


ACCURACY OF AREAL RAINFALL ESTIMA- 
TION: A CASE STUDY, 

Centre National de la Recherche Scientifique, Gre- 
noble (France). Inst. de Mecanique de Grenoble. 
For primary bibliographic entry see Field 2B. 
W88-04190 


USE OF HISTORIC FLOOD INFORMATION 
IN ESTIMATING FLOOD PEAKS ON UN- 
GAGED WATERSHEDS, 

Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field 2E. 
W88-04296 


STORAGE-DEPENDENT LOSSES AND 
ABILITY NORM, 

Indian Inst. of Science, Bangalore. Dept. of Com- 
puter Science and Automation. 

For primary bibliographic entry see Field 2E. 
W88-04302 





PARAMETER ESTIMATION OF TEMPORAL 
RAINFALL MODELS, 
Colorado State Univ., Fort Collins. Dept. of Civil 


For primary bibliographic entry see Field 2B. 
'W88-04305 


DAGAN MODEL OF SOLUTE TRANSPORT IN 
GROUNDWATER: FOUNDATIONAL  AS- 


PECTS, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 2F. 
W88-04307 


STATISTICAL MODELING OF SPACE-TIME 
RAINFALL USING RADAR AND RAIN GAGE 
OBSERVATIONS, 

Interstate Commission 
Basin, Rockville, MD. 
For primary bibliographic entry see Field 2B. 
W88-04310 


on the Potomac River 


MONTE CARLO STUDIES OF SAMPLING 
ee FOR ESTIMATING TRIBUTARY 


ADS, 
Heidelberg Coll., Tiffin, OH. Water Quality Lab. 
For primary bibliographic entry see Field 5B. 
W88-04315 


PATTERN OF DISTRIBUTION OF RADIUM 
226 IN DRINKING WATER OF TEXAS, 

Texas Univ. Health Science Center at Houston. 
School of Public Health. 

For primary bibliographic entry see Field 5B. 
W88-04320 


MODELING OF EVAPOTRANSPIRATION 
FROM HOMOGENEOUS SOILS, 

Monash Univ., Clayton (Australia). Dept. of Civil 
Engineering. ; s 

For primary bibliographic entry see Field 2D. 
W88-04322 


‘COMPARISON TEST FOR CALIBRAT- 
iC CURRENT 


For primary bibliographic entry see Field 7B. 
W88-04349 


COMPARISON OF TWO METHODS FOR SIM- 
ULATION OF SOIL-WATER BALANCE PROC- 
SPECIAL _ REG. 


SHALTS, aaa DER GRUNDWAS- 
SERNEUBILD 


Amt fuer Wasser- und Abfallwirtschaft, Muenster 
(Germany, F.R.). 

For primary bibliographic entry see Field 2G. 
W88-04350 


RESULTS OF MAPPING A GROYNE-FIELD 
OF THE ELBE RIVER NEAR SCHNAKENBEK 
(ERGEBNISSE DER KARTIERUNG EINES 
BUHNENFELDES IN DER ELBE BEI SCHNA- 


KENBEXK), 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). Inst. 
fuer Chemie 


For primary bibliographic entry see Field 2J. 
W88-04351 

DIMENSIONLESS S-GRAPHS FOR URBAN 
WATERSHEDS, 

Maryland Univ., College Park. Dept. of Civil En- 


 gesgciir see ; : 
For primary bibliographic entry see Field 2A. 
W88-04391 


COMPARATIVE STUDY OF iNLAND WATER 
QUALITY - SAO PAULO (BRAZIL), FRANCE 
ENGLAND, 


de Saneamento Am- 
entry see Field 5G. 


DISTRIBUTION AND ABUNDANCE OF TIDAL 
MARSHES ALONG THE COAST OF MAINE, 
Maine Univ. at Orono. Inst. for Quaternary Stud- 


1es. 
For pri bibli hic entry see Field 2L. 
a primary bibliograp 


8. ENGINEERING WORKS 
8A. Structures 
STEEP SLOPE SEWER CONSTRUCTION CRI- 


D. Eckstein. 
Public Works PUWOA4, Vol. 118, No. 5, p 89-90, 
May 1987. 


Descriptors: *Soil erosion, *Slope protection, *Soil 
couairention, *Pipe lines, *Plastics, *Engineering, 
* Abrasion, *Sewer systems, *PVC pipes, Flow, 
Abutments, Maintenance, Materials engineering, 
Slope stabilization, Conveyance structures. 


Installation of sewer lines up and down slopes is a 
source of concern. Special considerations 
are deemed prudent at slopes in excess of 20 de- 
grees. Areas of concern are a — 
restraints, abrasion, maintenance and erosion. 
sewer pipe has proven to be a natural ars 
terrain of pore Bs epee restraint in 
steep slope app! must consider slippage and 
energy produced in change of velocity of media. 
The abrasion resistance of PVC pipe mandates that 
abrasion will not limit design considerations. Main- 
tenance of a steep slope sewer line are very 
positive. manholes or clean-outs should be 
provided for easy a of problem areas. Ero- 
sion associated with steep slope sewer construction 
— be minimized through backfilling, bedding and 
pean mrt PVC pipe App get contbnr 
of handling and other constructa- 
bility pa stages make it pe eae (Main- 


PTT) 
W88-03599 


INFRASTRUCTURE AND THE ENVIRON- 
For primary bibliographic entry see Field 6A. 
W88-03608 


DAM WATER INTAKE WITH TIERED TUN- 


NELS, — 

S. S. Golik. 

Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 10, p 565-569, April 1987. 2 fig, 3 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’ stvo, No. 10, 
p 9-12, October 1986. 


Descriptors: *Dams, *Water intakes, *Tunnels, 
*Soviet Union, *Earth dams, *Construction, *Seis- 
= activities, *Geologic aspects, Mountains, 

ign, Earthquakes, Concrete, Rock, Foundation, 
Shaft” Water diversion, Water supply, Pipes, 
Crimea, Ukraine, Foreign research, Reservoirs, 
Potable water, Engineering. 


A water intake was constructed in the Crimea at a 
70-m-high earth dam. The design and location of 
the intake was substantially affected by the high 
design seismic activity of the region and canyon- 
like profile of the river valley. intake consists 

of four main elements: a tower, three-tiered tun- 
nels, pipeline, and distribution chamber. The lining 
of the tiered tunnels is made of in-situ reinforced 
concrete 35-45 cm thick, the inside diameter is 230- 
234 cm, the lengths are 61 m and 180 m. The intake 
tower is also made of in-situ reinforced concrete. It 
consists of a round dry chamber and a rectangular 
wet chamber. The height of the tower is 65 m, the 
outside diameter is 8.1 m, the inside diameter is 6.5 


ENGINEERING WORKS—Field 8 
Structures—Group 8A 


m, and the wall thickness is 80 cm. The wet 
chamber has vertical-lift guard-emergency gates 
and trash racks. The dry chamber has vertical steel 
pipelines connected to the chamber by connecting 
pipes with slide valves. Water flows along the 
pipeline tunnel from the tower to the distribution 
chamber. The length of the tunnel is 465 m, the 
Cae Cea ent Oe Rainy toon 
Considering geological features, an intake 
with tiered tunnels at an earth dam is the most 
economical and provides diversion of the river and 
intake of water during construction, high reliability 
of operation, stability of the structure, and meets 
the requirements of the operating service im; 
on the intake of water from the reservoir. - 


PTT) 
W88-03618 


COMPARISON OF THE TENSILE STRENGTH 
OF CONCRETE AND STEEL-FIBER CON- 
CRETE IN BLOCKS OF A TUNNEL LINING. 
For primary bibliographic entry see Field 8F. 
W88-03623 


’ 


RECONSTRUCTION OF ASPHALT SHAFT 
WATERBARS OF CONTRACTION JOINTS OF 
SECTIONS OF THE POWERHOUSE AT THE 
LOWER KAMA HYDROELECTRIC STATION, 
T. N. Ryumina, and G. T. Pestov. 

Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 10, p 613-617, oh 1987. 3 fig, 2 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo, No. 10, 
p 47-50, October 1986. 


Descriptors: *Asphalt, *Waterbars, *Contraction 
joints, *Hydroelectric stations, *Construction 
joints, *Materials engineering, *Soviet Union, 
*Plastics, Kama River, Dams, Joint leaks, Hydro- 
electric power, Economic aspects, Alluvial soils, 
Earth dam, Engineering, Hydraulics. 


The Lower Kama hydroelectric station on the 
Kama River is a typical run-of-river hydrostation 
with t to design and layout. The powerhouse 
is combined with outlets and is divided into eight 
sections, and the sections are separated by 30-cm- 
wide contraction joints. The cavity of the joints 
between sections is sealed by asphalt shaft water- 
bars. During temporary operation of the hydrosta- 
tion considerable leaks into the joint were ob- 
served. Restoration of the existing shaft waterbars 
consisted of reducing the inflow into the ex 

joints so they could be cleaned and resetting the 
stop logs and sealing the spare water bar with 
plastic mastic and equi uipping it with a reliable 
mastic heating system. cost of the works per 1 
m of the shaft water bar was 125 rubles. (Main- 


PTT) 
W88-03628 


CAST-IN-PLACE PIPE PROCESS SAVES TIME 
AND MONEY, 

R. Doss. 

Public Works PUWOAH, Vol. 118, No. 4, p 36-38, 
April 1987. 


Descriptors: *Pipes, *Casting, *Drainage engineer- 
ing, *Storm drainage, *Construction, *Engineer- 
ing, *Pipelines, *Storm sewers, *New Mexico, 
Concrete, Reinforced concrete, Drainage systems, 
Economic aspects, Trenches, Sewers, Lasers, 
Grade control. 


Cast-in-place-pipe ep construction was used 
for the construction of the Copper Avenue Drain- 
age Project. The proposed outlet consisted of 
about 19,000 ft of concrete pipe in 78-, 84-, 90-, and 
96-in diameters. The project had to be completed 
in less than 240 calendar days from the date con- 
struction began. The final engineer’s cost estimate 
was $3.3 million for the CIPP process and $4.9 
million if reinforced concrete pipe was used. Five 
different pipe sizes were used on the project which 
required different buckets, forms, and CIPP ma- 
chines for each pipe yee Grade control for 
me ipe was done with a laced on a tripod 

bottom of the trench. nthe strength of the 
catinthegesibe structure permitted inline man- 
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holes to be built on — the pipe. The final 
roject cost was $3.6 m. (Main-PTT) 
88-03629 


DENVER’S LONG DISTANCE RAW SLUDGE 
TRANSFER PAYS OFF, 

Metropolitan Denver Sewage Disposal District 
No. 1, CO. 

For primary bibliographic entry see Field SE. 
W88-03633 


LONG-TERM DEFORMATION AND FAILURE 
OF BURIED PLASTIC PIPES, 

LUTAB A.B., Bromma (Sweden). 

For primary bibliographic entry see Field 8G. 
W88-03684 


OF BURIED STRUCTURES IN 
iG ROCK IN TORONTO, CANADA, 
University of Western Ontario, London. Faculty 
of Engineering Science. 

For primary bibliographic entry see Field 8E. 
W88-03754 


DESIGN 
SQUEEZIN' 


CANAL DESIGN: OPTIMAL CROSS SEC- 
TIONS, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 8B. 
'W88-03784 


CIRCULAR GATES IN CIRCULAR AND U- 
SHAPED 

Ecole ag ey a; Federale de Lausanne (Swit- 
zerland). Chaire de Constructions Hydraulics. 

For primary bibliographic entry see Field 8B. 
W88-03790 


For primary bibliographic entry see Field 8B. 
W88-03791 


NONCIRCULAR SEWER DESIGN, 
Roorkee Univ. (India). Dept. of Civil Engineering. 


For primary bibliographic entry see Field 8B. 
W88-03799 


LOWER BOUND FOR THE THICKNESS OF 
REVETMENT BLOCKS, 

University of Strathclyde, Glasgow (Scotland). 
Dept. of Civil Engineering. 

J. M. Townson. 

Proceedings of Institutional Civil Engineers 
PCIEAT, Vol. 83, No. 2, p 397-407, June 1987. 9 
fig, 1 tab, 4 ref. 


Descriptors: *Design criteria, *Revetment blocks, 

*Harmonic pressure, *Breakwaters, *Sea walls, 
*Bank protection, *Hydrodynamics, *Filter layer, 
Waves, Downrush, Model studies. 


An estimate is made of the of a facing 
block, free to rotate about its lower ed ie, 8 to simple 
harmonic pressure variation in a free-flowing filter 
ag es is therefore shown that, depending % 

iter layer response and wave steepness, waves o! 
a height of some four times block thickness may 
cause the entire — edge to become exposed 
during downrush. concept is supported by 
results from simple ainda Gote | tests. (Author's 2 abstract) 
W88-03806 


ROLLED CONCRETE DAMS USING GAP- 
GRADED AGGREGATE, 

For primary bibliographic entry see Field 8F. 
W88-03833 


— FOR BREAKWATER CONSTRUCTION 
IN WESTERN AUSTRALIA - ITS AVAILABIL- 
ITY AND INFLUENCE ON DESIGN, 


Geological Survey of Western Australia, 


Perth. 
For primary bibliographic entry see Field 8G. 
W88-03998 


GEOLOGICAL FACTORS alt SPILLWAY TER- 
MINAL STRUCTURE DESI 
Water Resources Gesmiaien 9 Sydney (Australia). 


R.C. bs esa nerts 
Engineering gy EGGOAO, Vol. Sapa 1,p 
61-70, prim hn 1987. 3 fig, 1 tab, 3 


Descriptors: *Geohydrology, *Rock waperen, 

*Spillways, a te properties, *Rock mechan- 

ics, Design floods, Flow patterns, Rocks, Erosion, 
Wales. 


Fourteen spillways designed or operated by the 
Water Resources Commission of . —_ 
Wales = — with : to the - ~ 
topographic and operati factors whi lu- 
ence the type of terminal structure provided. In 
the case of frequently operating spillways of mod- 
erate head and moderate unit discharge at design 
flood, unlined or ly lined spillways with no 
provision for energy dissipation can be constructed 
in durable, rove DB) om eo with ae 
designation (R.Q.D.) generally greater 75 
and erodible seams generally absent. Full energy 
dissipators are required in rock with R.Q.D. gener- 
ally less than 50% and erodible seams generally 
— (Author’s abstract) 
88-03999 


UNDERSEEPAGE AT THE LOY YANG SET- 
TLING POND DAM, 

State Electricity Commission of Victoria, Mel- 
bourne (Australia). 

For primary bibliographic entry see Field 8B. 
W88-04000 


T Ki 
Lovie Fryer and Partners, Hampton (England). 
J. Lewin. 
International Water Power and Dam Construction 
hele gad Vol. 39, No. 8, p 11-14, August 1987. 4 
ig, / 


peg cod GATES AND BOTTOM OUTLET 
OTMALE DAM, 


Descriptors: *Spillways, *Gates, *Kotmale Dam, 
*Hydraulic structures, Outlets, Hydroelectric 
plants, Electric power production, Weirs. 


The Kotmale project is one of the five major 
headworks projects undertaken under the Acceler- 
ated Mahaweli Ganga scheme in Sri Lanka. It is 
the uppermost proiect in the scheme, and develo; _ 
the potential o! r right bank tributary of 
Mahaweli Ganga, the Kotmale Oya. It consists 
essentially of a regulating reservoir on the Kotmale 
Oya, formed by the Kotmale dam at a point about 
6.6 km above its ceallownde with the Mahaweli 
Gen A system of tunnels then leads the regulat- 
ed flow to an nia powerplant and dis- 
charges it into the weli approximately 6.4 km 
downstream of its confluence with the Kotmale. 
The primary function of the project is power and 
eration, but additional benefits will also arise 
the increased regulation of river flows. The spill- 
way is located on the left bank and the sluiceways 
are in the form of a three-bay gated structure 
designed for a probable maximum flood 5560 cu 
m/sec. The sluiceways are arranged in an arc of 60 
m radius, to align the flow with the upper tapering 
section of the spillway. Radial ue the 
discharge. Each is 14 m wide wi te height of 
16.75 m. The sill level is at el. 687.6 m and is 
located 0.23 m below and 2.65 m downstream of 
the weir crest level. The normal uy; reten- 
tion level is el. 703 m, which results in a head of 
15.4 m, on the gates. The pivot radius is 17.25 m 
and the gate is supported by three gate arms on 
each side. (Lantz-PTT) 
W88-04047 


CONCRETE PILLARS AND TRIAXIALLY 
PRESTRESSED ANCHORAGES FOR LARGE 
RADIAL GATES, 

Porto Univ. (Portugal). Faculdade de Engenharia. 
For primary bibliographic entry see Field 8F. 


W88-04049 


EVALUATION OF UNCERTAINTY IN FLOOD 
MAGNITUDE ESTIMATOR ON ANNUAL EX- 
pth DAMAGE COSTS OF HYDRAULIC 


Mtr A Univ., Laramie. Water Resources Re- 


searc! 
For primary bibliographic entry see Field 6C. 
W88-04179 


OPTIMIZING SPILLWAY CAPACITY WITH 
AN ESTIMATED DISTRIBUTION OF 


DS, 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of 
ineering and Public Policy. 
For primary bibliographic entry see Field 8B. 
W88-04181 


SUBSURFACE SEAWATER INTRUSION BAR- 
ANALYSIS, 
Miyazaki Univ. (Japan). Dept. of Civil Engineer- 


ing. 
wasle ory bibliographic entry see Field 5G. 


DESIGN OF STORMWATER DETENTION 
BASINS FOR MULTIPLE DESIGN FREQUEN- 


Kentucky Univ., Lexington. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 4A. 
W88-04268 


STABILITY OF ROCK PROTECTION ON 
For primary bibliographic entry see Field 4D. 
W88-04389 


ANDEKALEKA GATHERING TUBE HYDRO- 
POWER INT. 
Hydro Monenco Consultants Ltd. Montreal 


Quebec). : ; 
For primary bibliographic entry see Field 8C. 
W88-04396 


INITIATIVE FOR RISK-BASED FLOOD 
DESIGN, 
Washington Univ., Seattle. Dept. of Civil Engi- 


For primary bibliographic entry see Field 6F. 
W88-04398 


MULTIOBJECTIVE ANALYSIS IN OPTIMAL 
SOLUTION OF HYDRAULIC NETWORKS, 
Universita degli Studi ‘La Sapienza’, Rome (Italy). 
Dipt. di Meccanica e Aeronautica. 


For primary bibliographic entry see Field 8B. 
W88-04403 


HEAD LOSS IN SUBMERGED DROP STRUC- 


Clemson Univ., SC. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 8B. 
W88-04411 


TOWARDS CONTROL OF AN ESTUARY, 
Ministry of Transport and Public Works, The 
letherlands). 


For primary bibliographic entry see Field 2L. 
W88-04428 
8B. Hydraulics 


ba DESIGNS OF SPILLWAYS AT EARTH 


Z. A. Musaev. 

Hydrotechnical Construction HYCOAR, Vol. 20, 
No. 10, p 569-575, April 1987. 4 fig, 4 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo, No. 10, 
p 12-17, October 1986. 





Descriptors: *Spillways, *Earth dams, *Dam 
design, *Inlets, agg Union, *Bazarchai Reser- 


provides uniform joining of 

Serena sreate ones: so tie ciate. te 

Oe te see Se Oe ee eee 
6 ee Sees See eee 

creates normal hydraulic conditions of flow in the 

iniet tad in the water poops. Of the spliway: 


W88-03619 


CTERISTICS OF TURBULENCE OF 
THE BOTTOM REGION OF A FLOW, 


Ne 10 n 580385, Apa 1987, ths. 22 ref. Tr: 

lo. ; rans- 
lated fice Cisteithnicheshoe Stroitel’stvo, No. 
10, p 22-24, October 1986. 


Descriptors: *Turbulent flows, *Sediment trans- 
port, *Scour, *Turbulence, *Soviet Union, *Hy- 
drodynamics, *Bottom sediments, *Mathematical 
models, Erosion, Formulas, Empirical formulas, 
Calculations, Measurements, Foreign research, 
Currents, Flow. 


A flow under conditions of the start of erosion of a 
fine-sand bottom were investigated. All experi- 
ments were conducted in a glass flume 10 x 29.5 m. 
The water depths in the flume varied from 0.7 to 
9.5 cm. The its were conducted under a 
uniform flow for three slopes wre 0.001, and 
0.005. Measurements were taken at 60 depths from 
the head of the flume. Kinematic characteristics of 
the flow were measure by a laser ler flowme- 
ter on the axial vertical. The majority of the ex- 
ede eee oe 
Results showed that a logarithmic distribu- 
tion of the mean longitudinal velocities was pre- 
served near the bottom. The complex character of 
water motion in the thin bottom region of the flow 
was also shown. (Main-PTT) 
W88-03621 


SOME OF THE CONTRAC- 
TION AND RESISTANCE COEFFICIENTS IN 
THE CASE OF A SUDDEN CONTRACTION OF 
THE FLOW, 

LE. Idel’chik. 


Hydrotechnical Construction HYCOAR, Vol. be 
No. 10, p 591-594, April 1987. 3 fig, 1 tab, 5 
Translated from Gidrotekhnichesk 


oe Pot Sa 
No. 10, p 29-31, October 1986. 


Descriptors: *Inlet contraction, *Resistance coeffi- 
cients, *Flow, *Hydraulics, *Mathematical models, 
*Hydrodynamics, *Soviet union, Mathematical 
equations, Mathematical analysis, Foreign re- 
a Pipes, Engineering, Model studies, Water 
vessels. 


Previously, on the basis of the Bernoulli equations 
of momentum, a relation between the hydraulic 
resistance coefficient of an inlet with a sudden 
contraction and the ratio of the cross-sectional 
areas of the pipe and vessel were obtained. An 
erroneous empirical formula, which does not cor- 
respond to the experimental data, is given in many 
literature sources when determining the resistance 
os S in the case of a a 

umerous experiments make it le to intro- 
duce a correction for the coefficent of the the filling 


‘AL op oe ed THE 
CHANNELS OF SAND 


CANALS, 
For bibliographic entry see Field 2J. 
wee-0361s” 


EXPERIMENT. 
DEFORMATION OF 


UTS, 
For primary bibliographic entry see Field 8F. 
W88-03626 


RESISTANCE TO FLOW IN GRAVEL-BED 
New Brunswick Univ., Fredericton. Dept. of Civil 


Engineering. 
For primary bibliographic entry see Field 2E. 
W88-03642 


ULTRASONIC FLOW 
PIPES AND 
Rittmeyer A.G., Zug (Switzerland). 

For primary bibliographic entry see Field 7B. 
W88-03683 


MEASUREMENT IN 


Sow DESIGN: OPTIMAL CROSS SEC- 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

ee ee 


Journal of Irrigation and Drainage Engineering 
JIDEDH (ASCE), Vol. 113, No. 3, p 335-355, 
August 1987. 2 fig, 3 tab, 12 ref, append. ARS 
Cooperative Agreement 4350-H. 


Descriptors: *Design criteria, *Canals, *Optimiza- 
tion, *Cross sections, *Construction, *Hydrodyna- 
mics, Flow, aeaiiin: Computers. 


for uniform flows are 
using nondimensional 


volume, the st a ~ciee etc.) are re expoed 
These relations are used to uncover robust rules 
that can determine optimal canal designs for ele- 
mentary problems, directly from flow information 
such as capacity, velocity, sl and roughness. 
For problems involving compl! 

nomics, relations are combi 

tion methods to solve for the pee sari 
cross sections. The possible cross sections are para- 
meterized by at most two variables, so the calcula- 
tions do not require the use of sophisticated optimi- 
zation methods or large computers. (Author's ab- 


stract) 
W88-03784 


CIRCULAR GATES IN CIRCULAR AND U- 
SHAPED 


CHANNELS, 
Ecole Polytechnique Federale de Lausanne (Swit- 
> = Chaire de Constructions Hydraulics. 


Journal of Irrigation and Drainage Engineering 
JIDEDH (ASCE), Vol. 113, No. 3, p 413-419, 
August 1987. 7 fig, 3 ref. 


Descriptors: *Equations, *Circular gates, *Chan- 

nels, *Hydrodynamics, *Gages, *Gates, *Hydrau- 
relations, Discharge head, 

cients, Surface area, Flow. 


The rr pe eee eee of flows in circular 
and U-shaped channels under circular thin plate 
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gates is established. The coefficient of discharge is 
a ~ tally and it is found that only 

lect relative gate opening is significant. 
Peculiarities of the free surface downstream of the 
gate section are described in detail. (Author’s ab- 


stract) 
W88-03790 


CONTRACTION RATIOS FOR WEIR AND 
yer an oN ot Ss, 
tural Research Service, Phoenix, AZ. 
ater Conservation Lab. 
A.J. Ewen G. Bos, and J. A. Replogle. 
Journal of Irri En; 
}IDEDH (ASCE), Vol 113 Noo 3, p n0aIe 
August 1987. 3 fig, 4 ref. 


Descriptors: *Equations, *Design criteria, *Weirs, 
*Flumes, *Channels, *Gaging, *Discharge meas- 
urement, *Stage-discharge relations, *Stream 
gages, *Froude number, *Hydrodynamics, Sedi- 
menis, Flow, Surface area. 


A new approach to the design of flumes and weir 
for open channels is developed. The h is 
ae ae ee Sa = eee channel 
conditions thus providing Seer ee 
number in the approach channel for the passage of 
sediment and for producing a stable readable water 
surface at the head measurement station. The pro- 
cedure is graphical and is applicable to approach 
sections and control sections of any shape. (Au- 


thor’s abstract) 
W88-03791 


NONCIRCULAR SEWER DESIGN, 

Roorkee Univ. (India). Dept. of Civil Engineering. 
P. K. Swamee, R. Bhargava, and A. K. Sharma. 
Journal of Environmental Engineering JOEDDU 
(ASCE), Vol. 113, No. 4, p 824-833, August 1987. 
4 fig, 4 tab, 3 ref. 


'Noncircular sewers, *Design crite- 

m, *Sewers, *Sewer hydraulics, 

ee annem Flow, Velocity, Discharge, 
Sewers. 


A direct and simple method is presented for the 
determination of sewer geometry of circular and 
noncircular for partly full-flowing condi- 
tions with the wn variables being ee 
bed slope, and Mannings roughness coefficien 
Methodology has been developed for satisfying ae 
minimum and maximum velocity constraints in a 
design procedure. A criteria of time of existence of 
self-cleaning velocity has been suggested for 
against self-cleaning velocity. It is hoped 
that this criteria will rationalize the design proce- 
dure. (Author’s abstract) 
W88-03799 


TRANSFORMATION OF REGULAR WAVES, 
Manchester Univ. (England). Dept. of Civil Engi- 
ing. 
R. H. Swift, and J. C. Dixon. 
Proceedings of Institutional Civil a 
ao aad Vol. 83, No. 2p 339-380, June 1987. 13 
ig, 19 re 


Descriptors: *Wave transformation, *Shoaling 
waves, <™ *Hydrodynamics, Design stand- 
ards, Prediction, Equations, Shallow water, 
Energy. 


Results are presented from calculations for shoal- 
ing waves using a dev t of Dean’s non- 
linear stream function which display better agree- 
ment with previous experimental data for parallel 
waves in shallow water than other currently avail- 
able theories. The results are presented in a manner 
suitable for design applications. In addition to 
wave height evaluation, curves have been given to 
aid the prediction of other parameters of design 
interest, such as crest elevation and horizontal 
water particle velocity. It is demonstrated that the 
stream function series type of solution is particular- 
ly suitable for this application, because the integral 
wave properties required for shoaling predictions 
may be obtained directly from the stream function 
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solution, without 7 integrations in the 
body of the wave. It is also shown that the —— 
vation of wave action flux and wave a 
lead to identical results in terms of wave shoaling 
redictions. (Author’s abstract) 
88-03804 


LOWER BOUND FOR THE THICKNESS OF 


REVETMENT BLOCKS, 

} rangers of Strathclyde, Glasgow (Scotland). 
t. of Civil Engineering. 

Por pemary bibliographic entry see Field 8A. 

W88-03806 


FLUID MECHANICS AND UNIT OPER- 
ATIONS, 
— Univ.-Rolla. Dept. of Chemical Engineer- 


Drs. Azbel, and N. P. Cheremisino ff. 
Rak haor Ocgeat hoa Keer MI. 1983. 1160 p. 


Descriptors: Barer *Fluid mechanics, *Hy- 
fae peg iodel studies, Mathematical studies, 
woe 

iw, ¥ 


? ion, 
Mixing, eee, Fluidized beds, Entrainment, 
velocity, Bernoulli eer ep Eddies, Fric- 
tion, Heat transfer, Kinetics, transfer, Shear, 
Stokes law. 


A book on fundamentals of applied fluid mechanics 
is divided into four sections: approaches to prob- 
lem analysis, modeling, and fluid transport proper- 
ties; internal problems of hydrodynamics, external 
hydrodynamics, and mixed problems of hydrodyn- 
amics. The unit operation concept allows an indus- 
trial practice to be treated generally, even though 
it may be used in several industries. In addition to 
introductory information on fluid mechanics, unit 
operations, modeling, hydraulic processes, and hy- 
drostatics, some specific subjects of interest to the 
water and hydropower industries are flow regimes, 
hydraulic resistance in pipe flow, — by 
pumps, sedimentation, thickening, ification, 
centrifugal separation, mixing, » filtration, fluidized 
beds, entrainment, and bubbling. (Cassar-PTT) 
W88-03979 


GEOLOGICAL FACTORS IN SPILLWAY TER- 
MINAL STRUCTURE DESIGN, 
Water Resources Commission, Sydney Or ge 


re roy bibliographic entry see Field 8A 


UNDERSEEPAGE AT THE LOY YANG SET- 
TLING POND DAM, 

State Electricity Commission of Victoria, Mel- 
bourne (Australia). 

S. J. Fletcher, and I. V. Ped! 

Engineering Geolo; EBOGOAO, Vol. 22, No. 1, p 
71-81, September 1987. 7 fig, 6 ref. 


os me *Dam mae Tl 

y Yang Dam, *Settling basins, 
tures, Piezometry, Geohydro 

a Structural pala a vr 


*Dams, *Seepage, 

Hydraulic struc- 

, Groundwater 
wer stations. 


The Loy Yang Settling Pond was constructed at 
Traralgon South in the Latrobe Valley, Victoria, 
to service the 4000 MW brown coal-fired Loy 
Yang Power Project during its construction and 
operation. Faineot da telhenanetiedt ateae 
ber 1979 and pressures ‘monitored by foundation 
and g observation bores 
indicated that underseepage was occurring. The 
monitoring and investigation p: po are de- 
scribed, and the geohydrological models 
ed to explain the cause and extent of underseepage 
and the effect of pry a on the stabilit 
the dam are p Derails of the 
relief well icton on operation and aueieaie 
are also discussed. (Author’s abstract) 
W88-04000 








de CAVITATION IN FRANCIS 


UNNERS, 
Bharat Heavy Electricals Ltd., Bhopal (India). 


M. N. Khan. 
International Water Power and Dam Construction 
IWPCDM, Vol. 39, No. 8, p 15-16, 21, August 


1987. 3 fig, 4 ref. 
Descriptors: ‘Cavitation, *Hydraulic — 
*Francis turbines, Flow, Fluid mechanics, 

ry layer suction, Flow splitters, Costs, Economic 
aspects. 

The problem of leading edge cavitation is mainly 
observed in medium-head Francis runners. The 


phenomenon has been reported in recent years in 
a ae ee arsk and Bratsk 


remedial 
— of boundary layer suction, one based on 
ee ees a modification of 
Oe ae ee Of the four 
those based on the boundary 
oa suction method are likely to be the most 
inexpensive yet the most effective to solve the 
i or leading edge cavitation. (Lantz-PTT) 


WATERHAMMER AND GOVERNOR ANALY- 
Ss 


IS, 
Clifton and Associates, Seattle, WA. 
L. Clifton. 
International Water Power and Dam Construction 
IWPCDM, Vol. 39, No. 8, p 31-32, 35-39, August 
1987. 12 fig, 8 ref. 


*Water pressure, 
*Pressure transients, *Hydraulic properties, Flow 
profiles, Hydraulic models, Elasticity, Mathemati- 
cal models, Model studies. 


Pressure transients, known as waterhammer, occur 
whenever the flow through a reaction turbine 
changes. These pressure transients affect the stabil- 
ity of governors and limit the quality of speed 
regulation nag yt for a given amount of rota- 
An accurate waterhammer model is 
therefore necessary to predict the performance of 
reaction turbine governors. Since the incompress- 
ible waterhammer model overestimates the magni- 
tude of the pressure transients, it might be expected 
that the design formulae derived from this model 
would be conservative.-When the ee 
of the water and the elasticity of the penstoc'! 
begin to have a significant effect the gains for a 
stable governor are lower than expected from the 
incompressible model. Also the quality of speed 
regulation will be less than that predicted by the 
incompressible model. By using the simple in- 
compressive water-hammer model, the _ of 
deviation would be underestimated by ost a 
factor of two. (Lantz-PTT) 
W88-04051 


rage oe SPILLWAY CAPACITY WITH 
ESTIMATED DISTRIBUTION OF 
FLOODS, 


Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of 
ig and Public oe 

D. -Carrillo, and L. B. Lave. 

Water Resources Research WRERAO, Vol. 23, 

No. 11, p 2043-2049, November 1987. 5 fig, 3 tab, 

22 ref. NSF Grant No. CES-86 19699. 


Descriptors: *Spillways, *Flood control, *Hydrau- 
lic structures, *Flow control, Dams, Costs, Flood 
damage, Construction costs, Flood peak, Case 
studies, Rio Grande River, Embudo, New Mexico. 


A model of social cost minimizing spillway 

ity for dams was constructed using: (1) the estimat- 
ed distribution of peak flows from historical data, 
(2) the estimated relationship between spillway ca- 
pacity and cost, and (3) a characterization of 
downstream flood damage from dam failure. Net 
social cost is the sum of construction costs and 
expected flood damage. This model is applied to 
data for the Rio Grande River at Embudo, New 
Mexico. Minimum social cost is attained at a spill- 
way capacity much smaller than that needed to 
oF a probably maximum flood. (Author’s ab- 
stract 
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MIXING IN RIVER UNDERFLOW, 
Western Australia Univ., Nedlands. 

For primary bibliographic entry see Field 2E. 
'W88-04232 


NEGATIVELY BUOYANT FLOW IN A DI- 
VERGING CHANNEL. I: FLOW REGIMES, 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

T.R. yaigeboed J. Farrell, C. R. Ellis, and H. G. 


Hydrauli JHEND8, Vol. 
716-730, June 1987. b fe, 12 ref, 
. NSF Grant No. CEE 83084 


Descriptors: *Di 
“Density currents, *Buoyan 
*Flow profiles, Hydrauke 
channels, Hydraulic models, 
Mathematical studies, Channel flo 


ity currents, 

t flow. _ 
rofiles, Diverging 
—* buoyancy, 


Negatively buoyant (plunging) flow en! a 
horizontal, and diverging channel has been 

in the laboratory. Such flow is found at the heads 
of reservoirs and near effluent sites into lakes. Six 
flow regi could be distinguished in the experi- 
ments. The flows are similar to nonbuoyant, two- 
dimensional diffuser flow, but negative buoyancy 
adds several variations. Six main flow regimes 
were observed. Flow patterns were observed at 
four inflow channel aspect ratios and diffuser half 
angle from 3 ato 90 degrees. The observations are 
reported in the form of photo er toreratinn fand graphs 
that can be used to predict 

stall for aspect ratios from 0.48 to 7.9 and 79 and inflow 
densimetric Froude numbers from 1.5 to 10. 
(Lantz- 
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odie | i bey! IN A DI- 
VERGING CHANNEL. II: 3-D FLOW FIELD 
DESCRIPTIONS, 

Minnesota Univ., Minneapolis. Dept. of Civil and 


Mineral Engineering. 

T. R. Johnson, C. R. Ellis, G. J. Farrell, and H. G. 
Stefan. 

Journal of Hydraulic JHEND8, Vol. 
113, No. a p 731-742, June 1987. ‘y > 7 ref, 
append. N SF Grant No. CEE 8308471 


Descriptors: *Diffusers, *Turbidity currents, 
*Density currents, *Buoyant flow, *Channels, 
Pood rofiles, *Three-dimensional 3 *Field 
juoyancy, Hydraulic models, — 
thematical studies, Stratified flow. 


reser Btn Mai 
Diffuser flow concepts are explained and related to 
observations made in the experimental setup in part 
1 of this paper. Six flow regimes were identified 
od the ea buoyant flow in a diverging 
by following dye tracers placed 
either i in the inflowing or ambient water. The flow 
regimes were related to several ind it varia- 
bles and illustrated. The internal di flow me- 
chanics and controlling forces, are emphasized, 
especially the effects of buoyancy. The entire 
plunging flow field may be divided into three 
regions: a ited region (upstream) 
and a buoyancy-dominated region (downstream) 
separated by the plunging region. In the momen- 
tum-dominated region, the flow pattern is basically 
that of a nonbuoyant flow. In the buoyancy-domi- 
nated region the flow changes to a stratified two- 
layer — Far downstream the underflow is 
symmetrical and radial. The number of flow re- 
gimes given in part 1 may be reduced by consider- 
ing flow mechanics. Three basic ideas are particu- 
ity ie aed First, if the diffuser were of infinite 
downstream flow condition would, in 
abe buoyant flow cases, be a uniformly stratified 
flow. Because the diffuser in the experiments is of 
finite length, stratified flow may not be seen. The 
observed flow, therefore, may only be the up- 
stream portion of a larger complete flow field. 
Second, the flow patterns observed in nonbuoyant 
2-D diffuser flow are still present in the momen- 
tum-dominated part of the flow and the upper 
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VELOCITY AND DISCHARGE IN COM- 
POUND CHANNELS, 

of Civil Engi Coleraine (Northern Ireland). Dept. 
o! 

For biblio hic entry see Field 2E. 
WEE OIE eraPmic entry 


QUICK STROKING: DESIGN OF TIME-OPTI- 
MAL VALVE MOTIONS, 
Alabama Univ., University. Dept. of Mechanical 


ic Engineering 8, Vi : 
: 

ty 80.795, June 1987. 11 1 tab, | 

. NSF Grant No. MSM-8451610. 
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Sauteed 
Les No.6 


BASIC computer pi 
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a lied to several 
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tion to pt rte iba 
showed the importance of the intentional underes- 
timation of wav values when using the 


more aoe WS valve motion. (Lantz-PTT) 
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GYARMATI PRINCIPLE AND OPEN-CHAN- 


Sane on 

ju 

ow and JI a vr 
° 


113, No No. 5 7363572, May 1987. Fig? tab, i 14 ref, 


Descriptors: *Gyarmati principle, ceaerthanns 
a {Flow velocity, Mixing, i ‘Mathematical stud 
tical pride, Channel flow. 


The relationship between theory and 
ee come he: lysis of veloci- 


the mo qa that the is valid in principle structure of 
mixing-length model is valid in from 
the thermodynamic point of view. ney ay the simple 
case of quasi-uniform river flow, the Gyarmati 
integral of maximization should be reduced to the 
theory of minimum energy dissipation rate. (Au- 


thor’s 
W88-04265 


ENTROPY AND PROBABILITY CONCEPTS IN 
HYDRAULICS, 

Pittsburgh Univ., PA. 

C. L. Chiu. 


Journal of Hydraulic En; 8, Vol. 
113, No. 5, p 583-600, May I 1987. 7 7 te, 9 ref, 
append. 


Descriptors: Nee og *Entropy, *Sediment 
transport, *Hydraulic pi *Open-channel 
flow, Flow velocity, _— stress, Suspended sedi- 
ments, Mathematical studies, Probabilistic process. 
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INITIAL DILUTION OF HORIZONTAL JET 
IN CROSSFLOW, 


Hong Kong Univ. Dept. of Civil Engineering. 
sd — bibliographic AS see Field 5B. 


HYDRAULICS OF SHALLOW AND STRATI- 
FIED MIXING CHANNEL, 
University of Western Ontario, London. Faculty 


Engineering Science. 
For primary bibliographic entry see Field SE. 
W88-04270 


EXPERIMENTAL INVESTIGATION OF UN- 
STEADY AXISYMMETRIC 


Clemson bee BL Sit, of Civil Engineering. 
F. M. F; 

Journal o' JHENDS#, Vol. 
13 No 5. e191, 3 fie, 3 tet 


663-669, 
append. NSF Grant No. CEE-8213187. 


Descriptors: * *Jets, *Hydraulic properties, 
*Submerged ta ow ane elocity, Axisymmetric 
flow, Turbulent flow, Flow profiles, Discharge. 


The centerline velocity decay of beer ig axisym- 


ly as a steady discharge respect i 
velocity. For $ eT eT wb < 30, the jet still 
behaves in a quasi-steady fashion. With values for 
T sub f/T sub i < 1, the jet is obviously unsteady 
in behavior. (Lantz-PTT) 
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WAY, 

Alberta Univ., Edmonton. Dept. of Civil Engi- 
neering. 

N. Rajaratnam, C. Katopodis, and L. Flint- 
Petersen. 
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Journal of Hydraulic re aT ig JHENDS$, Vol. 
113, No. 5, p 670-674, 1987. 1 fig, 2 ref. 


Descriptors: ag a *Hydraulic properties, 
"Denil. fishway, Hydraulic structures, Channe 
Design criteria, Flow profiles. 
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ydraulic Engineering JHEND8, 
825-844, July 1987. 17 1g 4 tab, 17 
SF Grant No. CEE 830 8471 


design, Mathematical analysis, Mathematical stud- 
ies. 


Experiments were conducted in a horizontal labo- 
ratory channel with slightly diverging walls to 
simulate calsaiee, aioe. tare driven ee flow. A tem- 


gence angles (half- 

investigated. Volumetric flow rates in the sinking 

flow increase from 0-45% during the plunging 
Maximum entrainment rates were nearly 

footie telesed related to divergence angle. Depths of the 


number. A flow a that phe m= and supports 


non alfects the data is presented. Channel expan- 

ects the plunging p a | on 
ly entrainment rates 

pra at plunging. (Author's oa. 
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Hydrological Research Unit, Wallingford (Eng- 


For primary bibliographic entry see Field 5B. 
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STEADY FLOW OVER AN OBSTACLE, 
University of Southern California, Los Angeles. 
Dept. of Aerospace Engineering. 

G. A. Lawrence. 

Journal of Hydraulic 

113, No. 8, p 981-991, Au; 
append. NSF Grant No. C 


ig JHENDS§, Vol. 
1987. 7 fig, 10 ref, 
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Descriptors: *Hydraulic jump, *Fluid mechanics, 
*Steady flow, SHydraulic p Hydraulic 
friction, Flow profiles, Friction, jw rates. 


classification scheme derived from basic hydrau- 
lic principles predicts the regime of steady flow 
over a fixed obstacle. An interesting feature of the 
scheme is prediction that for the same range of 
parameters both a supercritical flow and a flow 
with a stationary 


y ulic Engineering JHEND8, 
113, No. 8, p 1055-1061, August 1987. 5 fig, 6 ref. 
Descriptors: *Fluid mechanics, *Cavities, *Pres- 
sure oscillati Mathemat- 


WEAK VORTICES AT VERTICAL INTAKES, 

Minnesota U Iniv., Minneapolis. Dept. of Civil and 

_ S. Gulliver, and A. J. Rindels. 

lournal of Hydraulic Engineering JHEND8, V. 

113, No. 9, p 1101-1116, September 1987. 9 fig, es} 

ref, append. 
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Weak vortices, Edina” 


‘takes, 


Weak, free surface vortices at vertical intakes with 
a headrace channel are defined by the first observ- 


ance of a hn ety le. “oh aner: e 
Stevemtaeless sammtesd diane hes ead 
vadten flows woes wah than ansitels of exphth 
ge ee. Tin capes seainy aaa 
a large dimensionless submer, is required to 
evel weak vortices at v intakes. Most verti- 
om Undlig ol Glldiaciadin eae ante 


antivortex device if weak vortices are to be avoid- 
ed. The required dimensionless ence! is = 
highly dogendowt upon oC Ww 

headrace amon adic sanaen ng (Author’s 
'W88-04401 


SOLUTIONS FOR LATERAL INFLOW IN PER- 
FORATED CONDUITS, 

Wroclaw Technical Univ. (Poland). Inst. of Envi- 
a Protection Engineering. 


Z. Siwon. 
Journal of Hy draulic 


JHENDS, Vol. 
113, No. 9, p 1117-1132, 


ber 1987. 


Descriptors: *Intakes, *Lateral inflow, *Perforated 
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A one-dimensional model for a steady inflow of a 
Newtonian, incompressible fluid to a horizontal 
pipe perforated with circular orifices along the 
entire ag Experiments show that 
perf ipes have a greater equivalent sand 
Taghanns daleht of xp wall oumpine’ 00 tien 
frated pipes ‘At certain spacing of the orifice, 
the Darcy-Weisbach friction factor depends on the 
Reynolds number, wall permeability, and wall 

height. In some cases the friction factor 
pulbaated poet tie pgesti 

ain tain 


Fok ee fhe of the Given 
—- pl effect of the 


———, loss in the main 
pose maximum mc of the coefficient eta 
sub p, which describes this influence, is 0.77 and is 
lower than the theoretical maximum value 1.0. 
(Author’s abstract) 

W88-04402 


MULTIOBJECTIVE ANALYSIS IN OPTIMAL 


standards, *Hydraulic structures, *Hy- 
dru property Flow rate, Mathematical analy- 
sis, can Flow properties. 


The optimal design of closed hydraulic networks 
with pumping stations and different flow rate con- 
ditions is considered. The main difficulties in deter- 
mination of optimal solutions for such prob! 
are related to: (1) Non-linearity SS ee 
tions and constraints equations; and (2) heterogene- 
ity between construction costs and management 
costs. In fact it is not easy to consider in the 
objective function both initial construction 
which are related to the pipe weight, and 
ment costs, which arise later and are essenti 
the pumping energy. Therefore, it ap- 
Scaulguas Thine eabolgum aoe toad te coir to 
i techniques are used in order to 
Brom dos 
sequence was 
with 


113, No. 9, p 1144-1158, September 1987 


Descripto tors: *Flow around objects, *Flow 
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to flow. 


Turbulent boundary —_ flow past a bluff body 
placed on a characterized by the for- 


vegetation cover are some of 
ieens in which the Knowledge of the Characeetoties 
of a perempen Aa 2A hp An 
. A study was undertaken to study 
Cosas inececieerios we tes bua f ; 
yer presence of an 
obstacle on a flat . iments were re- 
stricted to the redeveloping boundary layer flow 
past i fences placed 
over a flat boundary. Data on redeveloping bound: 


lected by other investigators, were also used in the 
analysis. (Author’s abstract) 
W88-04404 


HEAD LOSS IN SUBMERGED DROP STRUC- 


TURES, 
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Journal o! 
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1987. 
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alternatives included a ‘conventional’ mee hes 
of 140 ft (42.7 m) length for the same net 
the final selection, the basin was 
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For primary bibliographic entry see Field 2E. 
W88-04455 


SEDIMENT CONVECTION-DIFFUSION AND 
LENGTH, 


George  Washngion "Univ, Washington, DC. 
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McGill Univ., Montreal (Quebec). Dept. of Geog- 


raphy. 
For primary bibliographic entry see Field 2J. 
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GRAPHIC ESTIMATION OF PEAK FLOW RE- 
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Idaho Univ., Moscow. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2E. 
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Journal o' draulic ag tem, omg gtd Vol. 
be No. fir 4 1453-1457, November 1987. 2 fig, 8 
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two, ions Z are 
about 1% of the design head. (Lantz-PTT) 
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SEPARATED FLOW IN LEE OF SOLID AND 


of Hydraulic i ing JHEND8, is 
113, No. 10, p 1264-1276, October 1987. 8 fig, 3 
tab, 12 ref, append. 


Descriptors: *Flow around objects, *Turbulent 
flow, *Flow profiles, *Solid fences, *Porous 
fences, Hydraulic properties, Eddies, Mathematical 
analysis, Model studies, Flow velocity, Hydrodyn- 


of solid and ion enateeet be 
stream porous 
turbulent boundary layers have woaatae 
two-dimensional fences of different 

of fence 


Tisch ect o ond tho partelty of the fence, where 
distance 


X = the downstream of the t of 
Pan the pg Peal a $e 


the undisturbed layer at the section of 
location of the fence. The intrinsic axis from which 
the coordinates 


Iowa Univ., Iowa City. Inst. of Hydraulic Re- 
search. 

S. C. Jain. 

Journal of Hydraulic Engineering JHEND8, Vol. 
113, No. 10, p 1277-1289, October 1987. 11 fig, 14 
ref, 2 append. 


: *Storm drains, *Intakes, *Dropshafts, 
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mechanics, Froude number. 


The free-surface swirling flows in a vertical drop- 
nondimensional 


ek et ee are num- 
bers: the circulation number and the Froude 


the ; 
Froude number. (Lantz-! 
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MODAL RESPONSE OF RESERVOIRS TO 
WIND STRESS, 


Stanford Univ., CA. Dept. of Civil 
For primary bibliographic etry see Feld 38 
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Translated Gidrotekhnicheskoe Si 


troitel’stvo, 
No. 10, p 44-47, October 1986. 
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Union, Economic aspects, Physical ute. Me- 
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Cazenovia, NY. 
For primary bibliographic entry see Field SF. 
W88-03631 


WAVE-POWERED ELECTROLYSIS 
WATER, 
Laitram Corp., New Orleans, LA. 


Us. beriy: 4,490,232; December 25, 1984. 11 
Pp. 7 fig, ref. Official Gazette of the United States 
rh at Ofc, Vol 1049, No 4, p 1671, December 
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*Electric power, Ocean waves, High pressure, 
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ve~ tag provides electricity to 
4 ditties cane yee coupled to gas collector 
storage vessels a Le tayo 
feed wens’ 4 ceaaied to te 
a water-filled standpipe. All 
electrolysis plant is provided by the waves. Use of 
the bottom mounted ted electrolyzer and gas collec- 
tion vessels either eliminates or minimizes the 
amount of pumping needed. This permits almost all 
of the electrical energy generated due to wave 
motion to be utilized in the electrolyzer. The elec- 
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tric power generating system includes a tethered 
floating helix coupled to an electric generator. The 
alee ene aes Oe were en 
gation direction. In another mode, linear alterna- 
tors are mounted for reciprocation on a column 
which euande the air-sea interface. Each 
alternator is provided with a donut-shaped float, 
such that electric power is generated as each float 
moves vertically up and down responsive to wave 
motion. (Cremmins-AEPCO) 
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i ‘ater Power Dam Construction 
IWPCDM, Vol. 39, No. 8, p 25-31, August 1987. 6 
fig, 1 ref. 
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The Mrica hydroelectric project is being con- 


problems are discussed and incorporation 
various kinds of gates into the scheme at the diver- 


vert, spillway and irrigation outlet are reported. 
(Author’s abstract) 
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QUICK STROKING: DESIGN OF TIME-OPTI- 
MAL VALVE MOTIONS, 
Alabama Univ., University. Dept. of Mechanical 


For primary bibliographic entry see Field 8B. 
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ANDEKALEKA GATHERING TUBE HYDRO- 
POWER INTAKE, 
Hydro Monenco Consultants Ltd., Montreal 


(Quebec). f 

J. L. Gordon, F. E. Parkinson, and B. 

Rakotondrafara. 

Journal of Hydraulic Engineering JHEND8, Vol. 

113, No. 8, p 1019-1031, August 1987. 9 fig, 6 ref. 
hydropower | station, 
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Tropical rivers often transport a heavy bed load 
and have a high silt content, and their surface 
waters carry leaves, twigs, and an tree 
or branch. reasonably clean water for a 
high head power plant usually requires the installa- 
tion of sand colle aitemasnk tat tier 
mers. The associated with the dev t 
and hydraulic model testing of a unique 

wo eet basae dds died Gat 
Mw, eee wae SOC 


tively clean mid-flow level, above the bed load and 
below the contaminated surface waters. Results 
from an inspection after two years of operation 
showed only negligible deposits within the tunnel 
ae taken in will remain small 

the quartz content is low, and most of the grain 
sizes will be <0.2 mm. Therefore, the stainless 
steel turbines are not likely to suffer any signficant 
eo ee ee 
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PROTECTION OF BANKS AND ROADBEDS 
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For primary bibliographic entry see Field 4D. 
W88-03620 


PRACTICAL EXPERIENCE OF USING A 
LARGE VACUUM PLATE FOR TESTING 
SHELF MUDS UNDER WATER, 

Z. G. Ter-Martirosyan, L. I. Cherkasova, A. G. 
Paushkin, L. N. Ryabchenkov, and F. A. 
Novosel’skii. 

Hydrotechnical Construction HYCOAR, Vol. 20, 
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Translated from Gidrotekhnicheskoe Stroitel’ 'stvo, 
No. 10, p 25-27, October 1986. 


Bottom sediments, Foreign research, Testing, 
Surface layer, Engineering, Benthos, Pumps, Fil- 
ters, Pipes. 


When constructing hydraulic structures on a shelf 
of thick muds with an inhomogeneous structure 
over the depth, a layerwise determination of the 
deformation properties of the bottom sediment 
must be made. A vacuum com 


saturated 
modulus of deformation were developed. 
are that it “doce 


was carried out in the following order: The plate 
was lowered to the bottom (ejector pipe in a 
vertical position). The pump was turned on and 
water exited the vaccum chamber through the 
elbow of the vertical pipe ejector. The prescribed 
increment load was regulated by the pump deliv- 
ery. Settlement on the plate was measured every 
10, 20, 30, 60, 90, 120, and 150 minutes and there 
after every hour. After injecting air into the 
vacuum chamber and detaching it, the bottom 
plate was raised to 1-2 m from the surface. The 
upper part of the pipe was removed and the plate 
was hoisted onto the deck. Data obtained in the 
cquetitaent were used for determining the modulus 
of deformation of the surface layer of muds. Tests 
showed that the construction of the plate and its 
main — are reliable. (Main-PTT) 
W88-03622 


UNIQUE SHORING EQUIPMENT INCREASES 
TRENCH SAFETY, 


Addison Water Pollution Control Dept., IL. 


For primary bibliographic entry see Field 5D. 
W88-03632 


ROLE OF LATERAL STRESSES ON SOIL 


h 
ion, Glen Osmond (Australia). Div. of 


For primary bibliographic entry see Field 2G. 
W88-03879 


8E. Rock Mechanics and 
Geology 


STOPPING SEEPAGE, 

V. Fairweather. 

Civil Engineering CEWRAS, Vol. 57, No. 3, p 44- 
46, March 1987. 3 fig. 


Descriptors: *Dam stability, * *Dams, 

*Navajo Dam, *Tunnel construction, *Abutments, 

*Foundation failure, Cutoffs, Drain- 
age, Concrete, Erosion, Embankments, 

aspects, Boreholes, Drilling, Construction, Tunnel- 

ing, Maintenance. 


A combination of seepage, jointed rock foundation, 
and erodible core materials could cause the 24- 
year-old Navajo Dam to fail. To reinforce the 
dam, a concrete cutoff wall will be built to reach 
down 398 feet within the dam’s left abutment, and 
a combination tunnel and filtered borehole drain- 
age system will be installed on the dam’s t 
abutment. The concrete cutoff wall will be 450 feet 
long, extend from the crest elevation 6,108 pad to 
elevations 5,710 and extend into the left abutment 
at least 50 feet to encompass the area of concen- 
trated relief jointing. The t varies from 60 to 
400 feet. The c cutoff wall is built by slurr- 
wall construction means. drain s 
includes a 10 foot diameter tunnel 1,045 
feet plus 100 filtered drain holes, from 100 to 600 
feet long, to be drilled from inside the tunnel. 


(Main-' 
W88-03607 


DAM WATER INTAKE WITH TIERED TUN- 


For primary bibliographic entry see Field 8A. 
W88-03618 


COMPARISON OF THE TENSILE STRENGTH 
OF CONCRETE AND STEEL-FIBER CON- 
CRETE IN BLOCKS OF A TUNNEL LINING, 
For primary bibliographic entry see Field 8F. 
W88-03623 


DESIGN OF BURIED STRUCTURES IN 


SQUEEZING ROCK IN TORONTO, CANADA, 
University of Western Ontario, London. Faculty 


KYiOB h 
Canadian 


Cooke, and D. D. Dunbar. 
Geotechnical Journal CGLOAH, Vol. 
24, No. 2, p 232-241, May 1987. 14 fig, 5 tab, 15 ref. 


Descriptors: *Rock squeeze, * standards, 
*Construction, *Pumping cer a ‘ater supply, 
*Tunnels, Toronto, Shafts, Geology. 
The construction of the Domes Stadium in Toron- 
to necessitated the relocation of the John Street 
Pumping Station and associated water supply ar 
nels for the downtown Toronto area. 
pened agivanited leita tinaple, sata bad aot 
pumping station built in or founded on rock. The 
shale rock of the Georgian Bay formation is 
known to possess high horizontal stresses and time- 
dependent deformation and at this site contains 
numerous horizontal fractures filled with clay 
seams. The results of the site investigation, field 
and laboratory testing, analysis, and design for the 
buried structures are presented. Special provisions 
for ‘rock squeeze’ for different structures are also 
described. (Author’s abstract) 
W88-03754 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, BOZEMAN 
1-DEGREE BY 2-DEGREE QUADRANGLE, 
MONTAN. 

_— Survey, Billings, MT. Water Resources 


For primary bibliographic entry see Field 7C. 
W88-03912 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, HARDIN 1- 
DEGREE BY 2-DEGREE QUADRANGLE, 
MONTAN. 

Geological Survey, Helena, MT. Water Resources 


Div. 
For primary bibliographic entry see Field 7C. 
W88-03913 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, WHITE 


SULPHUR SPRINGS 1-DEGREE BY 2-DEGREE 

QUADRANGLE, MONTAN. 

— Survey, Billings, MT. Water Resources 
iv. 

For primary bibliographic entry see Field 7C. 

W88-03914 


MAP SHOWING ale d pee gM OF Ley 
TOP OF THE MADISON GRO 

DEGREE BY _ 2-DEGREE ‘QUADRANGLE, 
MONTAN. 


|A, 
Geological Survey, Helena, MT. Water Resources 


Div. 
For primary bibliographic entry see Field 7C. 
W88-03915 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, ROUNDUP 
1-DEGREE BY 2-DEGREE QUADRANGLE, 
MONTAN. 

Geological Survey, Helena, MT. Water Resources 


Div. 
For primary bibliographic entry see Field 7C. 
W88-03916 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, CUT BANK 
1-DEGREE BY 2-DEGREE QUADRANGLE, 


_ Survey; Helena, MT. Water Resources 


For, primary bibliographic entry see Field 7C. 
W88-03945 


MAP SHOWING CONFIGURATION OF THE 
TOP OF THE MADISON GROUP, CHOTEAU 
1-DEGREE BY 2-DEGREE QUADRANGLE, 
MONTANA, 

— Survey, Helena, MT. Water Resources 


For, primary bibliographic entry see Field 7C. 
'W88-03946 


ROCK FOR BREAKWATER CONSTRUCTION 
IN WESTERN AUSTRALIA - ITS AVAILABIL- 
ITY AND INFLUENCE ON DESIGN, 

Geological Survey of Western Australia, Perth. 
For primary bibliographic entry see Field 8G. 
W88-03998 


GEOLOGICAL FACTORS IN SPILLWAY TER- 
MINAL STRUCTURE DESIGN, 

Water Resources Commission, Sydney (Australia). 
For primary bibliographic entry see Field 8A. 
'W88-03999 


a aie hi CHARACTERISTICS OF 
RAMAPO FAULT, NORTHERN NEW 


JERSEY. 
Chen and Associates, Denver, 


co. 
For primary bibliographic entry see Field 2F. 
W88-04057 


pe ARMATI PRINCIPLE AND OPEN-CHAN- 
NEL VELOCITY DISTRIBUTION, 

Guangdong Research Ins., Guangzhou (China 

For primary bibliographic entry see Field 2 

W88-04265 


CONDITIONAL SIMULATIONS OF FLUID 
FLOW IN _ THREE- 


CTURES, 
Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Hydraulics 


For primary bibliographic entry see Field 2F. 
W88-04308 


8F. Concrete 


STOPPING SEEPAGE, 
For primary bibliographic entry see Field 8E. 
W88-03607 





COMPARISON OF THE TENSILE STRENGTH 

OF CONCRETE AND STEEL-FIBER CON- 

MZ K Se ee ee 
Hydrotec! Construction HYCOAR, Vol. 20, 

No. 10, p 589-591, April 1987. 1 fig, 2 tab. Translat- 

ed Gidrotekhnicheskoe Stroitel’stvo, No. 10, 


Ti 
No. 10, p 34-38, October 1986. 


~~ *Rheology, *Cements, *Non-Newto- 
nian flow, *Grouts, *Concrete, *Dams, *Shear 


testing, parison 
ing, Velocity gradient, Friction, Engineering, Con- 
struction joints, Flow, Stress. 


indices of d' -Newtonian 
— Sees Canines, ion of 
grouts with Paphos alte 9 e dispers- 
er did not fect the strength indices of the hard- 
ened cement. (Main-PTT) 

W88-03626 


CAST-IN-PLACE PIPE PROCESS SAVES TIME 
AND MONEY, 


For primary bibliographic entry see Field 8A. 
W88-03629 


CORBGATE, DAMS USING GAP- 


Construction Engineering and Manage- 
ment JCEMD4, Vol. 113, No. 1, p 27-33, March 
1987. 1 fig, 1 tab, 11 ref. 


*Dams, or concrete, Seepage, Concrete 
dams, Costs. 


method. (Ray: 
W88-03833 


CONCRETE PILLARS AND TRIAXIALLY 
ANCHORAGES FOR LARGE 
RADIAL GATES, 


Porto Univ. oneal Faculdade de Engenharia. 
A. Alvares Ribeiro. 

International Water Power and Dam Construction 
ae Vol. 39, No. 8, p 21-24, August 1987. 6 


—— *Concrete pillars, *Anchorages, 
*Radial gates, *Hydraulic structures, Prestressed 
material, Spillways, Concrete construction, Con- 
crete dams. 


The design of pillars and anchorages for radial 
gates of spillways associated with a number of 
ee ee ane ae 


crete. It is a different concept from that which was 
common at the time, and proved to be an efficient, 
safe and economical one; it was therefore subse- 
quently adopted for the Valeira and Pocinho 
projects, where thrusts are very high. (Author’s 


W88-04049 
8G. Materials 


NEW SELF-LUBRICATING ANTIFRICTION 
MATERIAL IN HYDRAULIC STRUCTURES, 
For primary bibliographic entry see Field 8C. 
W88-03627 


RECONSTRUCTION OF ASPHALT SHAFT 
WATERBARS OF CONTRACTION JOINTS OF 
SECTIONS OF THE POWERHOUSE AT THE 
LOWER KAMA HYDROELECTRIC STATION, 
For primary bibliographic entry see Field 8A. 
W88-03628 


LONG-TERM DEFORMATION AND FAILURE 
PLASTIC 


lechanics (ASCE) 
uly 1987. 16 fig, 2 tab, 


Engi 
JENMDT, Vol. 113, N 
19 ref. 


Descriptors: *Plastic pipes, *Pipes, *Deformation, 
Polyvinyl chloride pi pipes, Construction material, 
Pie Creek. polyethy’ pipes, Design criteria, 


ENGINEERING WORKS—Field 8 


Fisheries Engineering—Group 8! 


The mechanical behavior of plastic buried in 
a trash and subjected to gravitati loading by 
the trench fill was investigated. The pipe materials 
of interest, particulary with regard to sewers and 
drains, are polyviny! chloride and high-density 
Fea ed a analysis was confined to planar 

and carried out with a two-dimensional 


initial elon Cotenanede i 
for backfill module of less than 1 N/sq mm. A 
decrease of the backfill modulus by a factor of 10 
doubles the maximum pipe strain at a given com- 
pression. In all circumstances, an initial relative 
ee oe a ee 
0.06 corresponded to 50-yr design. (Ray- 


W88-03684 


UNEXPECTED CONSEQUENCES OF THE 
CONSTRUCTION OF A STORAGE DAM IN A 
DESERT COASTAL ZONE IN PERU (CONSE- 
QUENCES INATTENDUES DE L’EDIFICA- 
TION D’UN BARRAGE-RESERVOIR EN ZONE 
COTIERE DESERTIQUE AU PEROU), 

Societe Degremont, Rueil-Malmaison (France). 
For primary bibliographic entry see Field 2H. 
W88-03762 


ROCK FOR BREAKWATER CONSTRUCTION 
IN WESTERN AUSTRALIA - ITS AVAILABIL- 
ITY AND INFLUENCE ON DESIGN, 

Geological Survey of Western Australia, Perth. 
R. P. Mather. 

Engineering Geology EGGOAO, — 22, No. 1, p 
35-44, September 1985. 2 fig, 7 tab, 2 ref. 


Descriptors: *Rocks, *Breakwaters, *Australia, 
Rock properties, Wave action, Rock mechanics. 


Small-boat harbors protected by rubble-mound 
breakwaters are currently being built along the 
exposed western and southern coasts of Western 
Australia. The limiting factor that determines such 
a breakwater’s ability to resist a wave of a given 
height is the gravity of the rock used for 
its armor. Blocks of rock in excess of 10 ton cannot 


P gi 

wave height that can be resisted by 10 ton armor 
blocks of rocks is 4-5 m. For rubble-mound break- 
waters using such blocks, 4-5 m waves mark the 
upper limit of performance without failure. So far, 
10 ton blocks have been adequate for the —— 
of small-boat harbors in Western Australia. In loca- 
tions where wave heights may exceed 4-5 m, alter- 
native structures must be considered. Particular 


by the remoteness of heavy armor material 

a sites of 67% of breakwaters recently built or 
g considered in Western Australia. Fuller geo- 

technica investigations for quarries are warranted 

in these circumstances. (Lantz-PTT) 

W88-03998 


8I. Fisheries Engineering 
MICROBIOLOGICAL CONTENT AND 
HEALTH EFFECT OF 


Hadassah Medical School, Jerusalem (israel). En- 
vironmental Health Lab. 

N. Guttman-Bass, N. M. Noe, and B. Fattal. 

Water Science and Technology WSTED4, Vol. 
18, No. 10, p 211-218, 1986. 7 tab, 7 ref. 


Descriptors: *Wastewater disposal, *Water pollu- 
pa effects, *Fish farming, Enteroviruses, Coli- 

corms, Bacteria, Pollutant identification, Viruses, 
Poole health, Pathogenic bacteria, Diseases. 





Field 8—ENGINEERING WORKS 
Group 8i—Fisheries Engineering 


This study was carried out from July to December 
1980 on kibbutzim (cooperative agricultural settle- 
ments) in Israel to determine the microbiological 
quality and health effect of fishponds enriched 
with human wastewater. Ponds on 7 kibbutzim 
were sampled, two of which were chosen for 
intensive study; one used domestic wastewater ef- 
fluent as a fish pond supplement, while the other 
used only animal waste as a supplement. Thirty- 
eight water samples were assayed for total and 
fecal coliform. u of wastewater in the ponds 
did not consistently increase the levels of the indi- 
cator bacteria, in comparison with unenriched 
ponds. Fish were assayed for coliform and fecal 
coliform levels in their intestinal tracts and muscle 
tissue. No consistent difference was found as a 
result of wastewater enrichment. Salmonella 
strains were isolated from ponds or fish not ex- 
posed to human wastewater, while enteroviruses 
(poliovirus) were isolated from waster from a pond 
enriched with human wastewater. Analysis of mor- 
bidity data showed no significant excess in enteric 
disease rates among the total population or among 
fishpond workers on kibbutzim using wastewater 
for fishpond enrichment, in comparison with kib- 
butzim not using human wastewater in their fish- 
. (Authors’ abstract) 
88-03583 


HYDRAULICS OF TWO-LEVEL DENIL FISH- 
WAY, 
Alberta Univ., Edmonton. Dept. of Civil Engi- 


For primary bibliographic entry see Field 8B. 
W88-04273 


9. MANPOWER, GRANTS 
AND FACILITIES 


9A. Education (Extramural) 


GRADUATE EDUCATION IN WATER RE- 
SOURCES: AN INNOVATIVE APPROACH. 
PART II: POST-PRODUCTION TECHNIQUES, 
Arizona Dept. of Water Resources, Tuscon. 
Tucson Active Management Area. 

V. C. Welford, R. A. Block, and J. W. Bulkley. 
Water Resources Bulletin WARBAQ, Vol. 23, No. 
5, p 803-807, October 1987. 3 tab, 3 ref. Michigan 
Sea Grant College Program Grant NA-80AA-D- 
00072 and Project No. E/GLE-7. 


Descriptors: *Graduate education, *Videotapes, 
*Water resources education, *Education, Commu- 
nication, Water resources development, Resources 
development, University of Michigan. 


The production of a documentary video in a grad- 
uate seminar offers advantages over the traditional 
term These advantages derive from the 
nature o the videotape medium. The most distinct 
difference between a written document and a 
video production is the use of the video camera to 
record events. In using the camera, the student is 
required to become involved in front of the video 
camera, for example, as an interviewer, and behind 
the camera as a camera operator. Next, as an 
editor, the student is required to review the events 
that she/he taped for inclusion in the final product. 
By participating in these three roles, the student 
has the opportunity to learn interviewin 
while interacting with professionals in the the field, to to 
learn videotaping skills, and to see him/herself as 
‘she appears to others. The student can use the 
video feedback to improve his/her professional 
os posture, dress, gestures, speech, and 
facial expressions all have an impact on how we 
are perceived by others. Additionally, the painstak- 
ing process of reviewing the material leads 
to an intimate knowledge of topic, and the 
process of choosing portions out of entire inter- 
views hones the ability to select the crucial or 
central themes and ideas from any discussion. Fi- 
nally, the power of video lies in its ability to 
communicate information to a wide audience. Al- 
though the nature of video for the general public 
does not permit highly detailed or rigorous cover- 
age of any topic, it is a major source of informa- 
tion. Accordingly, video is an important tool that 


can be used to inform the public about the im 
tance of wise water resource management. 
thor’s abstract) 

W88-04280 


AL 


9D. Grants, Contracts, and 
Research Act Allotments 


FISCAL YEAR 1985 PROGRAM REPORT 


(MASSACHUSETTS WATER RESOURCES RE- 


SEARCH CENTER), 
Massachusetts Univ., Amherst. Water Resources 


Available “ll the National Technical Information 
Service, Springfield, VA 22161, as PB87-159471/ 
AS. Price codes: A03 in paper copy, AOI in micro- 
fiche. Report No. G-1023-01, August 1986. 26 p, 1 
fig, 4 tab. Contract No. 14-08-0001-G1023. Project 
No. USGS G-1023-01. 


Descriptors: *Water Resources Institutes, *Massa- 
chusetts, *Grants, *Technology transfer, *Informa- 
tion exchange, Acid rain, Acidity, Trees, Forest 
soils, Bogs, Wetlands, Information systems, Infor- 
mation retrieval, Geohydrology, Geography. 


Support for the FY85 research program of the 
Massachusetts Water Resources Research Center 
from the Geological Survey was greatly supple- 
mented by Massachusetts state agencies and the 
University. Three projects were funded Faw» 
the USGS Water Resources Institute a 
One project, “A Biogeochemical Model of 
Storage and Export in a Freshwater Bog’, attempt- 
ed to document the long term deposition of sulfate 
in the Northeast. Results indicate that dry deposi- 
tion is of equal to wet deposition and 
that the principal storage form of sulfate in the bog 
is as metallic sulfate. A second projects, ‘Ozone 
and Acid Precipitation: Effects on Mycorrhizal 
Formation and Growth of Watershed Tree Seed- 
lings’, continues previous work on the combined 
effect of ozone and acid precipitation on tree seed- 
lings. Higher levels of ozone and acidity reduced 
growth, but there were no synergistic interactions 
between the two pollutants. A third project initiat- 
ed the ae of ‘A Geographic Information 
System for Environmental Resource Data’. The 
limited GIS developed for this project will include 
appropriate areal data and innovative uses of GIS 
data. The information transfer program of the 
Center provided many periodical publications, re- 
ports to the media, and five research reports. 
(Kaynor-U. Mass) 
W88-03496 


FISCAL YEAR 1985 PROGRAM REPORT 
SEARCED INSTITUTE OF WATER RE- 


—— State Univ., East Lansing. Inst. of Water 
Research 


J. F. Bartholic. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-159422/ 
AS. Price codes: ‘A03 in paper copy, AO1 in micro- 
fiche. Publication No. G-1024-01, September 1986. 
29 p. Contract No. 14-08-0001-G1024. Project No. 
USGS G-1024-01. 


Descriptors: *Michigan, *Information transfer, 
*Research training, Groundwater, Management, 
Sedimentation, Modeling, Mathematical models, 
Sediments, Water quality data, Groundwater man- 
agement, Management planning, Land disposal, 
Hazardous chemicals, Groundwater pollution, 
Groundwater migration, Economics. 


A major thrust of the Michigan Institute of Water 
Research’s during the 1985 program year involved 
activities related to its research program, state- 
wide water resources planning activities and the 
technology transfer program. Water management 
planning along with surface and groundwater con- 
tamination problems are the top priority issues in 
the state at the present time. Research projects 
funded by the Institute of Water Research to ad- 
dress these problems and issues include: the prob- 
lem of clay liner permeability; a computer simula- 
tion model schedules irrigation and nitrogen fertil- 


170 


izer applications to minimize nitrate leaching; the 
dose-response relationship between tetrachlorodi- 

benzodioxin (TCDD) and tetrachlorodibenzofuran 
(TCDF) for Great Lakes salmonid fish; a model to 
estimate the economic value of the water resources 
of Michigan; and support for the Institute of Water 
Research’s Technology Transfer program. (USGS) 
'W88-03497 


FISCAL YEAR 1985 PROGRAM REPORT 
(STATE OF WASHINGTON 
SEARCH CENTER). 


WATER RE- 
— State Water Research Center, Pull- 


‘Available from the National Technical Information 
Service, Springfield, VA 22161, - nde > ue 
AS. Price codes: A03 in paper cop’ 
fiche. Program Report G-1051-01, Angast 1986. 25 25 
Contract No. 14-08-0001-G1051 yject No. 
ISGS G1051-01. 


*Research, “Information transfer, 


Train- 
ing, Water conservation, Wate bepeniag ow costs, 
Economic Consumptive use, Evapotran- 
spiration, Irrigation requirements, Water require- 
ments, Mathematical analysis, Closed-conduit 
flow, Steady flow, Fish passages, Fish migration, 
Adsorption, Water treatment, Wastewater treat- 
ment, Mathematical models, Drinking water, 
Groundwater pollution, Water law. 


Water is a major resource in the Pacific Northwest 
and the State of Washington. Nineteen dams and 
hydropower systems provide 80 percent of the 
power needs of the region. Water from the Colum- 
bia-Snake River watersheds irrigate over 4.9 mil- 
lion acest of theadand, with another 1.2 million 
acres being considered. The 50,000 miles of 

8,000 freshwater lakes play a major 
role in the social, recreational, and economic struc- 
ture of the state. Recent droughts have shown that 
under low-water conditions allocations are not suf- 
ficient for all users. A major commitment of the 
state water agencies and the public is to preserve 
the migration of anadromous fishes in the Pacific 
Northwest rivers. High erosion rates, agricultural 
drainage, and increased use of rivers for water 
transportation and recreation as well as for indus- 
trial and municipal wastes are reducing 
the surface water and groundwater quality in the 
state. It has also become apparent that there is need 
to carefully allocate water resources to reduce 
water use conflicts. This is complicated by the fact 
that over forty state and federal have a 


Mechanisms are being sought through lace 
research to allow for temporary transfer of water 
use from irrigation to maintain hydropower son 
duction during low flow ph reo Research 
aimed at energy, soil, and water conservation or 
implementation of computer-based — irrigation 
schedules were undertaken. Efforts to mitigate 
losses of fish during downstream migration were 
carried out through research to improve fish guid- 
ance screens. cae for removing impurities of 
better understanding of adsorption 
capacities of carbon were studied. Better under- 
standing of the mechanics of Se flow, 
risk assessment methodologies potential pollu- 
tion of groundwater, and development of manage- 
ment strate; are additional priority areas which 
were investigated. The State of Washington Water 
Research Center program is toward in- 
forming, educating, and rong oe to solve or 
mitigate these complex water allocation, use, and 
reuse issues. (Funk-State of Washington WRC) 
W88-03498 


YEAR 1985 PROGRAM REPORT 
(TEXAS WATER RESOURCES INSTITUTE), 
Texas A and M Univ., College Station. Water 
Resources Inst. 
W. R. Jordan. 
Available from the National Technical Informa‘ 
Service Springfield, VA 22161, as PBET 1873817 
AS. Price codes: A03 in paper copy, AO1 in micro- 
fiche. Program report B-1046-01. October 1986. 29 
P Contract No. 14-08-0001-G-1046. Project No. 

SGS G1046-01. 





SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 


Preparation Of Reviews—Group 10F 


Descriptors: *Water Research Institute, *Research, Groundwater pollution, Leachate, Eutrophication, TOPICS FROM NEW MEXICO INSTITUTE OF 
*Information transfer, *Training, *Texas, Oxygen —_ Lakes, Nutrients, Heavy metals, Electroplating. 
t, 


MINING AND TECHNOLOGY, 
New Mexico Water Resources Research Inst., Las 
yject summaries include: G-1007-02. A Model- Cruces. 
water Relations. Re- RG. Myers, and R. P. Herman. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-183224/ 
AS. Price codes: A02 in paper copy, A01 in micro- 


fiche. Report No. 156. November 1982. 12 p. 
The Institute’s 1985 program addresses problems little of metals : ts 
related to water resources bag water quality beyond i oi Additional Descriptors: “Bibliographies, *Geohydrology, 
ing i i i *Mining engineering, Fate of pollutants, Ground- 
water flow, Drilling, Meteorology, Aquifers. 


A bibliography lists dissertations and theses con- 

cerning water alphabetically by author and by 
department of the institute. No annotations or sum- 
maries appear. Typical subjects include hydrogeo- 
logy of specific sites, trace elements in aquatic 

ystems, theoretical studies on water and ice, mete- 
Cralagis seadien; ‘ellen. werer iatrenion pollutant 
migration in aquifers, mining wastewater treat- 
ment, and grouniwater flow. (Casser-PTT) 
W88-03935 


STABILISATION, DISINFECTION AND 
ODOUR CONTROL IN SEWAGE SLUDGE 


W88-03950 


10D. Specialized Information 
Center Services 


SUMMARY OF EIGHTEENTH MEETING, 

INTERAGENCY ADVISORY COMMITTEE ON 

WATER DATA. 

Geological Survey, Reston, VA. Water Resources 

Div. 

For primary bibliographic entry see Field 6B. 

source training. Newsletters and reports —— 

(Burke-Ct Univ., IWR) 3 

88-03932 10F. Preparation Of Reviews 


10. SCIENTIFIC AND 
hnical Information HEALTH AND ENVIRONMENTAL IMPACTS 
= Springfield, VA 22161, as PB87-187845/ TECHNICAL INFORMATION oF BROMINATED ORGANICS PRODUCED 
A01 in micro- DURING WASTEWATER DISINFECTION 
86. 


WITH BROMIDE CHLORID 
10C. Secondary Publication Dow Chemical Co. Midland, Mi. 
And Distribution For primary bibliographic entry see Field 5D. 
W88-03531 


BIBLIOGRAPHY OF DISSERTATIONS AND 
THESES ON WATER AND WATER-RELATED 








2 
Two Enzyme Immunoassays to Screen for 2,4- 
Dichloroph yacetic Acid in Water, 
W88-04135 5A 
ABRASION 
Steep Slope Sewer Construction Criteria, 
W88-03599 
ABSORPTION 
Temperature Influence on Absorption and Strip- 


ping Processes, 
W88-04372 5D 





W88-03692 


ACID DEPOSITION 
Ammonia Emissions and Their Role in Acid 


Deposition, 
W88-04140 5B 


ACID LAKES 
Lake Acidification Model: Practical Tool, 
W88-03803 


ACID MINE DRAINAGE 
Rate of Ferrous Iron Oxidation in a Stream 
Receiving Acid Mine Effluent, 
W88-03893 5B 


Influences of Strip Mining on the Hydrologic 
Basin, 


Environment of Parts of Beaver Creek 
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WEMBLEY (AUSTRALIA). LAB. FOR RURAL 


RESEARCH. 
Water Relations and Osmotic Adjustment of 
Leaves and Roots of Lupins in Response to 
Water Deficits, 
W88-04166 21 


COMPAGNIE GENERALE DES EAUX, PARIS 
(FRANCE). 
Impact Prediction Method for Accidental River 


Pollution, 
W88-04359 5C 


ORGANIZATIONAL 


DEPARTAMENTO NACIONAL DE OBRAS DE SANEAMENTO, PORTO ALEGRE (BRAZIL). 


COMPANHIA DE TECNOLOGIA DE 
SANEAMENTO AMBIENTAL, SAO PAULO 
Bi 


IRAZIL). 

Ten Year Survey of Salmonella and Enterovirus 
in Raw and Treated Waters in the Great Sao 
Paulo Area, Brazil, 

W88-03565 SF 


Evaluation of the Sanitary Quality of Marine 
Recreational Waters and Sands from Beaches of 
the Sao Paulo State, Brazil, 

W88-03566 5A 


Comparative Study of Inland Water Quality - 
Sao Paulo (Brazil), France and England, 
W88-04425 5G 


CONCEPCION UNIV. (CHILE). DEPT. OF 


CONNECTICUT DEPT. OF HEALTH 
SERVICES, HARTFORD. WATER SUPPLY 
SECTION. 

Connecticut’s Water Supply Plans, 

W88-04159 SF 


CONNECTICUT UNIV., STORRS. DEPT. OF 
CHEMISTRY. 
Improved Sparger for Purge and Trap Concen- 
trator Used for The Analysis of Volatile Organ- 
ics in Landfill Leachates and Septic Samples, 
W88-03834 5A 


CONNECTICUT UNIV., STORRS. INST. OF 
WATER RESOURCES. 
Program Report for Fiscal Year 1985 (Connecti- 
cut Institute of Water Resources), 
W88-03932 9D 


CONNECTICUT WATER CO., CLINTON. 
Modifications to Rockville Water Treatment 
Plant, 

W88-04158 


CONSEJO NACIONAL DE 


Superior Parana and Paraguay Rivers, 
W88-04227 6G 


COOK COLL., NEW BRUNSWICK, NJ. DEPT. 
OF ENVIRONMENTAL SCIENCE. 
Public Participation in Watershed Management: 
Combining Nominal Group Process and Micro- 


computers, 
W88-04292 6A 
COOPERATIVE INST. FOR RESEARCH IN 


ENVIRONMENTAL SCIENCE, BOULDER, 
co. 


Aquatic Microbial Activity and Macrofaunal 
5B 

CORNELL UNIV., ITHACA, NY. SCHOOL OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Numerical Technique to Correct for Weak Acid 

Errors in Gran Function Analysis of Titration 

Data, 

W88-04023 5A 

Two-Layer Model of Saline Wedge. I: Entrain- 

ment and Interfacial Friction, 

W88-04461 2L 

Two-Layer Model of Saline Wedge. II: Predic- 


2L 


COUNCIL OF STATE GOVERNMENTS, 
LEXINGTON, KY. 
State Water Quality Planning Issues: Final 
Report. 


'W88-03939 5G 


DALHOUSIE UNIV., HALIFAX (NOVA 
SCOTIA). DEPT. OF OCEANOGRAPHY. 
Possible Mechanisms Underlying Copepod 
Grazing Responses to Levels of Toxicity in Red 
Tide Dinoflagellates, 
W88-04172 2L 


DAMES AND MOORE MARINE SERVICES, 
LOS ANGELES, CA. 
Wastewater Inputs and Marine Bioaccumulation 
of Priority Pollutant Organics off Southern Cali- 
fornia, 
W88-03511 5B 


DARTMOUTH COLL., HANOVER, NH. DEPT. 
OF EARTH SCIENCES. 
Acid Rain Neutralization by Geologic Materials, 
W88-03964 5B 


DAY, BERRY AND HOWARD, HARTFORD, 
Legal Theories and Damages Employed in 
Groundwater Pollution Litigation, 

W88-03613 6E 


Preparation and Trial of a Groundwater Con- 
tamination Case, 
W88-03614 5G 


DAYTON AND LIGHT LTD., WEST 
VANCOUVER (BRITISH COLUMBIA). 
Pilot Testing for Combined Treatment of Leach- 
ate from A Domestic Waste Landfill Site, 
W88-03853 5D 


DELAWARE UNIV., NEWARK. DEPT. OF 
CIVIL ENGINEERING. 
Adsorption of Heavy Metals onto Hydrous Acti- 
vated Carbon, 
W88-04442 5D 


DEMOKRITOS UNIV. OF THRACE, XANTHI 
(GREECE). SCHOOL OF ENGINEERING. 
1-D Dam-Break Flood-Wave Propagation on 
Dry Bed, 
W88-04408 2E 


DENVER UNIV., CO. DEPT. OF GEOLOGY 
AND GEOGRAPHY. 
Water Development and Associated Hydrologic 
Changes in the Platte River, Nebraska, U.S.A., 
W88-04476 6G 


DEPARTAMENTO DE AGUAS E ENERGIA 
ELETRICA, SAO PAULO (BRAZIL). 
Water Resources in Developing Countries, 
W88-04431 6G 


DEPARTAMENTO NACIONAL DE AGUAS E 
ENERGIA ELETRICA, BRASILIA (BRAZIL). 
DIV. DE CONTROLE DE RECURSOS 
HIDRICOS. 
Socio-economic Development Level and Tech- 
nology Policies for Water Resources Manage- 
ment, 
W88-04439 6B 


DEPARTAMENTO NACIONAL DE OBRAS 
DE SANEAMENTO, PORTO ALEGRE 
(BRAZIL). 

Integrated Water Development Project of Gra- 

vatai River Basin, Brazil, 

W88-04418 





ORGANIZATIONAL INDEX 


DEPARTMENT OF ENERGY, NEW YORK. ENVIRONMENTAL MEASUREMENTS LAB. 


DEPARTMENT OF ENERGY, NEW YORK. 
ENVIRONMENTAL MEASUREMENTS LAB. 
Daily Intake of U-234, -235, -238, Th-228, -230, - 
232, and Ra-226, -228 by New York City Resi- 
dents, 
W88-04326 5B 


DEPARTMENT OF FISHERIES AND 
OCEANS, CULTUS LAKE (BRITISH 
COLUMBIA). CULTUS LAKE SALMON 
RESEARCH LAB. 
Acute Toxicity of Garlon 4 and Roundup Herbi- 
cides to Salmon, Daphnia, and Trout, 
W88-03689 


Effect of Petroleum Hydrocarbons on Atlantic 
Cod, Gadus Morhua, Following Chronic Expo- 


sure, 
W88-03673 5C 


DEPARTMENT OF FISHERIES AND 
OCEANS, ST. JOHN’S (NEWFOUNDLAND). 
FISHERIES RESEARCH B 


Review and Perspective on the Use of Mixed- 
Function Oxygenase Enzymes in Biological 
Monitoring, 

W88-03648 SA 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
FRESHWATER INST. 

Mixture Toxicity Indices in Acute Lethal Toxic- 

ity Tests, 

'W88-03866 5A 


DEPARTMENT OF HEALTH, 


CHRISTCHURCH (NEW ZEALAND). 
Town Water Supply as the Cause of an Out- 
break of Campylobacter Infection, 
W88-04096 5B 


DEPARTMENT OF PUBLIC HEALTH 
ENGINEERING, DACCA (BANGLADESH). 
Toward an Affordable Human Waste Manage- 
ment Programme for the Poor - A Report on 
Ban; 
W88-03706 5D 


DEPARTMENT OF THE ENVIRONMENT, 
BURLINGTON (ONTARIO). HYDROLOGY 
DIV. 
Regional Assessment of Sensitivity to Acidic 
ition for Eastern Canada, 
W88-03967 5B 


DIREKTORATET FOR VILT OG 
FERSKVANNSFISK, AAS (NORWAY). FISH 
RESEARCH DIV. 
Effects of Transferring Glacier-Fed Water to a 
Clear-Water Mountain River on the Production 
and Food Organisms of Brown Trout (Salmo 
trutta L.) in Southern Norway, 
W88-04229 6G 


DONG-A UNIV., PUSAN (KOREA). DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Anaerobic Wastewater Treatment Using Float- 
ing Media (Development of the Upflow Floating 
Anaerobic Filter Process), 
W88-03729 5D 


DOW CHEMICAL CO., MIDLAND, MI. 
Health and Environmental Impacts of Brominat- 
ed Organics Produced During Wastewater Dis- 
infection with Bromide Chloride, 
W88-03531 5D 


DREXEL UNIV., PHILADELPHIA, PA. CIVIL 
ENGINERING AND ENVIRONMENTAL 
SCIENCES INST. 
Oxidation of Phenolic Compounds by Ozone 
and Ozone + u.v. Radiation: A Comparative 
Study, 
W88-04251 5D 


OR-6 


DREXEL UNIV., PHILADELPHIA, PA. 
ENVIRONMENTAL STUDIES INST. 
Health Effects of Acid Rain: Are There Any, 
W88-04156 5C 


Effect of Chemical Composition of Water on 
Henry’s Law Constant, 
W88-04197 5A 


Removal of Dissolved Organic Contaminants by 
Ozonation, 
W88-04471 5D 


DU PONT DE NEMOURS (E.L.) AND CO., 
AIKEN, SC. SAVANNAH RIVER LAB. 
Phytoplankton Distribution in Three Thermally 
Different but Edaphically Similar Reactor Cool- 
ing Reservoirs, 
W88-03990 5c 
DUKE UNIV., DURHAM, NC, SCHOOL OF 


FORESTRY AND ENVIRONMENTAL 
STUDIES. 


Engineering Approaches for Lake Management; 
bongs 1; Data Analysis and Empirical Model- 


W88-03983 5C 


EAST BAY MUNICIPAL UTILITY DISTRICT, 
OAKLAND, CA. 
Regional Infiltration/Inflow Study Solves Wet 
Weather Sewer Problems, 
W88-03857 5D 


Control of Anaerobic Digester Foaming, 
W88-04202 5D 


EBARA RESEARCH CO. LTD., FISISAWA 
(JAPAN). 
Night Soil Treatment by the Nitrified Liquor 
Recycling Process, 
W88-03740 5D 
Use of Soil for Disposal of Domestic Sewage, 
W88-03745 5D 
EBASCO SERVICES, INC., NEW YORK. 
Chlorine Toxicity as a Function of Environmen- 


tal Variables and Species Tolerance, 
W88-03515 5C 


ECKHOFF, WATSON, PREATOR 
ENGINEERING, SALT LAKE CITY, UT. 

Flood In the Desert, 

W88-03604 2E 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). CHAIRE DE 
CONSTRUCTIONS HYDRAULICS. 

Circular Gates in Circular and U-Shaped Chan- 


nels, 
W88-03790 8B 


Continuous Crest Profile for Standard Spillway, 
W88-04460 8B 


ECOLOGICAL ANALYSTS, INC., SPARKS, 
MD 


Factors in the Design of Chlorine Toxicological 
Research, 
W88-03514 5c 


Issues in Human Risk Assessment, 
W88-03556 6B 


ECONOMIC CENTER, WATER 
LEGISLATION AND ADMINISTRATION, 
MENDOZA (ARGENTINA). 

Oasis Systems Management, 

W88-04435 6A 


ECONOMIC RESEARCH SERVICE, 
WASHINGTON, DC. NATURAL RESOURCE 
ECONOMICS DIV. 

Soil Conservation Practices and Water Quality: 

Is Erosion Control the Answer, 

W88-04293 4D 


EHIME UNIV., MATSUYAMA (JAPAN). 

DEPT. OF ENVIRONMENT CONSERVATION. 
Mussels as Bioindicators of PCB Pollution: A 
Case Study on Uptake and Release of PCB 
Isomers and in Green-Lipped Mus- 
sels (Perna viridis) in Hong Kong Waters, 
W88-04128 5A 


Highly Toxic Coplanar PCBs: Occurrence, 
Source, Persistency and Toxic Implications to 
Wildlife and Humans, 

W88-04155 5B 


EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHULTZ, DUEBENDORF 
(SWITZERLAND). 
Microbial Degradation of Nitrilotriacetate 
(NTA) during River Water/Groundwater Infil- 
tration: Laboratory Column Studies, 
W88-04027 5B 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
Biological Denitrification of Drinking Water 
Using Autotrophic Organisms with H2 in a Flu- 
idized-Bed Biofilm Reactor, 
W88-03817 SF 


ELECTRIC POWER RESEARCH INST., PALO 
ALTO, CA. 
Biofouling Assessment and Control: an Electric 
Power Research Institute Overview, 
W88-03512 5F 


ELECTRONIC TECHNIQUES, INC., FORT 
COLLINS, CO. 
Interim Progress Report SCPP Forecasting Sup- 
port: for Period 1 September 1983-31 August 
1984, Volume II, 
W88-03948 3B 


EMPORIA STATE UNIV., KS. DEPT. OF 
CHEMISTRY. 
Analysis of Nitrate in Environmental Samples 
by Reversed-Phase HPLC, 
W88-04331 5A 


ENERGOPROJEKT, BELGRADE 
(YUGOSLAVIA). 
Prediction of Water Quality in a Future Water 
Supply Reservoir, 
W88-04363 5G 


ENGINEERING AND POWER 
DEVELOPMENT CONSULTANTS LTD., KENT 
(ENGLAND). 

Gates for the Mrica Hydro Project, 

W88-04050 8C 


ENGINEERING-SCIENCE, INC., BERKELEY, 
CA, 
Evaluation of Tertiary Treatment Systems for 
Wastewater Reclamation and Reuse, 
W88-03569 5D 


ENTE NAZIONALE PER L’ENERGIA 
ELETTRICA, MILAN (ITALY). CENTRO DI 
RICERCA ELETTRICA. 

Risk from Residual Chlorine in Cooling Waters 

Used for Aquacultural Purposes, 

W88-03554 5c 


ENVIRONMENT AGENCY, TOKYO (JAPAN). 
WATER POLLUTION CONTROL DIV. 
Present State and Future Direction of Counter- 
measures for Pollution from Domestic 
Wastewater in Japan, 
W88-03702 5D 





ENVIRONMENTAL PROTECTION AGENCY, 
CHICAGO, IL. ENVIRONMENTAL SERVICES 
DIV. 

Results from Great Lakes POTW Optimization 


Project, 
'W88-03794 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. OFFICE OF DRINKING 
WATER, 
Chromatographic Monitoring Methods for Or- 
ganic Contaminants Under the Safe Drinking 
Water Act, 
W88-04004 5A 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. WATER ENGINEERING 


RESEARCH LAB. 
North American and European Experience with 

‘ological Toil 
3714 5D 


Assessment of Design Tradeoffs When Using 
Intrachannel Clarifiers, 
W88-04069 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. INDUSTRIAL 
TECHNOLOGY DIV. 
Control of Pollutants in Waste Water, 
W88-04002 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF DRINKING 


WATER. 

Drinking Water Perspective, 

W88-03552 5F 
ENVIRONMENTAL PROTECTION AGENCY, 


WASHINGTON, DC. OFFICE OF MUNICIPAL 
POLLUTION CONTROL. 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF SOLID 
WASTE. 

Testing for Groundwater Contamination at Haz- 

ardous Waste Sites, 

W88-04003 SA 


ENVIRONMENTAL PROTECTION SERVICE, 
BURLINGTON (ONTARIO). WASTE WATER 
TECHNOLOGY CENTRE. 

Evaluation of Heavy Metal Leachability from 

Solid Wastes, 

W88-04386 5B 


ENVIRONMENTAL PROTECTION SERVICE, 
DARTMOUTH (NOVA SCOTIA). 
Lethal Effects of Vanadium to Two Life Stages 
of Brook Trout Salvelinus Fontinalis came 
W88-03674 


ENVIRONMENTAL RESEARCH LAB., 
ATHENS, GA. 
Modeling Volatile Organics in the Delaware 


Estuary, 
W88-03792 


Environmental Contamination by Polychlorinat- 

ed Dibenzo-p-Dioxins and Dibenzofurans Asso- 

ciated with Pulp and Paper Mill Discharge, 

'W88-04078 5B 
ENVIRONMENTAL RESEARCH LAB., GULF 
BREEZE, FL. 

Interaction of Aquatic Ecosystem Components 


5C 
Chlorine-Heavy Metals Interaction on Toxicity 


and Metal Accumulation, 
W88-03508 5C 


GEOLOGICAL SURVEY, BOISE, ID. WATER RESOURCES DIV. 


ERT, A RESOURCE ENGINEERING CO., 
CONCORD, MA. 
Horizontal Plane Source Model for Ground- 


FENG CHIA UNIV., TAICHUNG (TAIWAN). 
Performance of the Rotating Disc System Under 
the Tropical Conditions in Taiwan, 

W88-03723 5D 


FISH AND WILDLIFE SERVICE, ANN 
ARBOR, MI. GREAT LAKES FISHERY LAB. 
Acid Rain Stimulation of Lake Michigan Phyto- 
plankton Growth, 
W88-04223 5C 


FISH AND WILDLIFE SERVICE, OSWEGO, 
NY. OSWEGO BIOLOGICAL STATION. 
Seasonal Bathythermal Distribution of Juvenile 
Lake Trout in Lake Ontario, 
W88-04215 2H 


Dispersal of Three Strains of Hatchery-Reared 
Lake Trout in Lake Ontario, 
W88-04218 2H 


FLORIDA STATE UNIV., TALLAHASSEE. 


Waters by Adsorbent Preconcentration and Gas 
Chromatography with Flame Photometric De- 


tection, 
'W88-04170 2K 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Interactive Effects of Water and Nitrogen 
Stresses on Carbon and Water Vapor Exchange 
of Corn i 
W88-03875 21 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 


Reduction of Microbial Indicators and Viruses 
in a Cypress Strand, 
W88-03559 5D 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
FOOD AND RESOURCE ECONOMICS. 


Irrigation : Economic aut 
W88-03783 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
MICROBIOLOGY AND CELL SCIENCE. 
Virus Adsorption to Microporous Filters Modi- 
fied by in situ Precipitation of Metallic Salts, 
W88-03575 SA 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
SOIL SCIENCE. 
Microbial Enhancement of Hydrazine Degrada- 
tion in Soil and Water, 
W88-04153 5B 


FOOD AND DRUG ADMINISTRATION, 
ROCKVILLE, MD. 
Water Chlorination and Foods-FDA Consider- 
ations and Concerns, 
W88-03555 5F 


FOOD AND DRUG ADMINISTRATION, 
WASHINGTON, DC, CONTAMINANTS 
CHEMISTRY DIV. 

Volatile Halocarbon Compounds in Process 

Water and Processed Foods, 

W88-04132 5B 


FOREST PEST MANAGEMENT INST., SAULT 
SAINTE MARIE (ONTARIO). 
Persistence Characteristics of Operationally 
Sprayed Fenitrothion in Nearby Unsprayed 
Areas of a Conifer Forest Ecosystem in New 
Brunswick, 
W88-04118 5B 


FREIE UNIV. BERLIN (GERMANY, F.R.). 
INST. FUER PHYSISCHE GEOGRAPHIE. 
Measurement of Coarse Bed-Load Transport by 
Means of the Magnetic Tracer Technique (Mes- 
sung des Grobgeschiebetransportes mit der Mag- 
nettracertechnik), 
W88-04348 2 


FRESHWATER BIOLOGICAL ASSOCIATION, 
WAREHAM (ENGLAND). RIVER LAB. 
Ecological Effects of Groundwater Pumping 
and a Natural Drought on the Upper Reaches of 
a Chalk Stream, 
W88-04228 6G 


FRESHWATER BIOLOGICAL ASSOCIATION, 
WINDERMERE (ENGLAND). 

Cyanobacterial Water-Blooms, 

W88-03845 5C 


GANNETT, FLEMING, CORDDRY AND 
CARPENTER, INC., HARRISBURG, PA. 
VOC Removal from Groundwater - A Case 
History, 
W88-04175 5G 


GDANSK TECHNICAL UNIV. (POLAND). 
INST. OF INORGANIC CHEMISTRY AND 
TECHNOLOGY. 
Effect of Surfactant Concentration on the Flota- 
tion of Hydrocarbons from Their Emulsions. II. 
Removal of Hexadecane, 
W88-04173 5D 


GDANSK UNIV. (POLAND). DEPT. OF 
PLANT PHYSIOLOGY. 
Effects of Crude and Fuel Oils on the Growth, 
Chlorophyll ‘a’ Content and Dry Matter Pro- 
duction of a Green Alga Scenedesmus Quadri- 
cauda (Turp.) Breb, 
W88-04127 5C 


GEOLOGICAL SURVEY, ANCHORAGE, AK. 
Hubbard Glacier is Still on the Move, 
W88-04134 2C 


GEOLOGICAL SURVEY, AUSTIN, TX. 
WATER RESOURCES DIV. 
Water Quality of Lake Granbury, North-Central 
Texas, 
W88-03928 2H 


Water Quality of Lake Whitney, North-Central 
Texas, 
'W88-03944 2H 


GEOLOGICAL SURVEY, BILLINGS, MT. 
WATER RESOURCES DIV. 
Map Showing Configuration of the Top of the 
Madison Group, Bozeman 1-Degree by 2- 
Degree Quadrangle, Montana, 
W88-03912 71C 


Map Showing Configuration of the Top of the 
Madison Group, White Sulphur Springs 1- 
Degree by 2-Degree Quadrangle, Montana, 

W88-03914 7C 


GEOLOGICAL SURVEY, BOISE, ID. WATER 
RESOURCES DIV. 
Application of a Parameter-Estimation Tech- 
nique to the Regional Aquifer Underlying the 
Eastern Snake River Plain, Idaho, 
W88-03902 





ORGANIZATIONAL INDEX 


GEOLOGICAL SURVEY, CARSON CITY, NV. WATER RESOURCES DIV. 


GEOLOGICAL SURVEY, CARSON CITY, NV 
WATER RESOURCES DIV. 
Groundwater Storage Depletion in Pahrump 
Valley, Nevada-California, 1962-75, 
W88-03898 2F 


Geohydrology of the Basalt and Unconsolidated 
Sedimentary Aquifers in the Fallon Area, 
Churchill County, Nevada, 

W88-03903 2F 


Groundwater Hydrology and Subsurface Migra- 
tion of Radionuclides at a Commercial Radioac- 
tive-Waste Burial Site, West Valley, Cattaraugus 
County, New York, 

W88-03909 5B 


GEOLOGICAL SURVEY, CHARLESTON, WV. 
WATER RESOURCES DIV. 
Groundwater Hydrology of the Guyandotte 
River Basin, West Virginia, 
W88-03917 7C 


Groundwater Hydrology of the Upper New 
River Basin, West Virginia, 
W88-03918 7C 


Groundwater Hydrology of the Tug Fork and 
Twelvepole Creek Basins, West Virginia, 
W88-03919 1c 


Groundwater Hydrology of the Coal River 
Basin, West Virginia, 
W88-03920 71C 


Groundwater Hydrology of the Monongahela 
River Basin, West Virginia, 
W88-03922 we 


GEOLOGICAL SURVEY, DENVER, CO. 
Isolation of Nonvolatile Organic Solutes from 
Natural Waters by Zeotrophic Distillation of 
Water from N,N-Dimethylformamide, 
W88-03835 7B 


Examples of Transient Sounding for Ground- 
Water Exploration in Sedimentary Aquifers, 
W88-04060 2F 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
Geohydrology of Bedrock Aquifers of the 
Northern Great Plains in Parts of Montana, 
North Dakota, South Dakota, and Wyoming, 
W88-03907 2F 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
Primer on Trace Metal-Sediment Chemistry, 
W88-03899 5B 


Sediment Sources and Transport in Kings Bay 
and Vicinity, Georgia and Florida, July 8-16, 
1982, 

'W88-03905 2L 


GEOLOGICAL SURVEY, HARRISBURG, PA. 
WATER RESOURCES DIV. 
Effects of Low-Level Dams on the Distribution 
of Sediment, Trace Metals, and Organic Sub- 
stances on the Lower Schuylkill River Basin, 
Pennsylvania, 
W88-03896 5B 


GEOLOGICAL SURVEY, HELENA, MT. 
WATER RESOURCES DIV. 
Map Showing Configuration of the Top of the 
Madison Group, Hardin 1-Degree by 2-Degree 
Quadrangle, Montana, 
W88-03913 71C 


Map Showing Configuration of the Top of the 
Madison Group, Billings 1-Degree by 2-Degree 
Quadrangle, Montana, 

W88-03915 71C 


OR-8 


Map Showing Configuration of the Top of the 
Madison Group, Roundup 1-Degree by 2- 
Degree Quadrangle, Montana, 

W88-03916 7C 


Map Showing Configuration of the Top of the 
Madison Group, Cut Bank 1-Degree by 2- 
Degree Quadrangle, 

ws8-03045 7C 


Map Showing Configuration of the Top of the 
Madison Group, Choteau 1-Degree by 2-Degree 
Quadrangle, Montana, 

W88-03946 7C 


GEOLOGICAL SURVEY, INDIANAPOLIS, IN. 
WATER RESOURCES DIV. 
Measurement of Reaeration in a Large River by 
the Modified Tracer Technique, 
W88-03889 5B 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV. 
Effects of Land Use History on Sedimentation in 
the Potomac Estuary, Maryland, 
W88-03901 4C 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. 
Streambed Oxygen Demand Versus Benthic 
Oxygen Demand, 
W88-03892 5B 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
Determination of Aquifer Transmissivity from 
Earth Tide Analysis, 

W88-04303 2F 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Performance of Sodium as a Transport Tracer- 
Experimental and Simulation Analysis, 
W88-03890 5B 


Uptake and Regeneration of Nitrate by Epilithic 
Communities in a Nearly Pristine Lotic Environ- 
ment, 

W88-03891 2H 


Rate of Ferrous Iron Oxidation in a Stream 
Receiving Acid Mine Effluent, 
W88-03893 5B 


GEOLOGICAL SURVEY, MINNEAPOLIS, 
MN. WATER RESOURCES DIV. 
Fluid-Density Gage for Measuring Suspended- 
Sediment Concentration, 
W88-03926 7B 


GEOLOGICAL SURVEY, MORGANTOWN, 
WV. WATER RESOURCES DIV. 
Water in Hardy, Hampshire, and Western 
Morgan Counties, West Virginia, 
W88-03921 2F 


GEOLOGICAL SURVEY OF WESTERN 
AU PERTH. 

Rock for Breakwater Construction in Western 
Australia - Its Availability and Influence on 


Design, 
W88-03998 8G 


GEOLOGICAL SURVEY, PROVIDENCE, RI. 
WATER RESOURCES DIV. 
Low-Level Radioactive Groundwater Contami- 
nation From a Cold Scrap Recovery Operation 
Wood River Junction, Rhode Island, 
W88-03886 5B 


Electromagnetic Method for Delineating 
Groundwater Contamination, Wood River Junc- 
tion, Rhode Island, 

'W88-03887 5B 


GEOLOGICAL SURVEY, RESTON, VA. 
Variable Density Flow and Solute Transport 
Simulation of Regional Aquifers Containing a 
Narrow F, Transition Zone, 
W88-04306 5B 





Analysis of the U. S. Geological Survey Stream- 
gaging Network, 
W88-04415 TA 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Selected Papers in the Hydrologic Sciences, 
1985. 
W88-03884 2A 


Floods of April 1979, Mississippi, Alabama, 
Georgia, 
W88-03908 2E 


National Water Summary 1984--Hydrologic 
Events, Selected Water-Quality Trends, and 
Groundwater Resources. 

W88-03910 2F 


National Water Summary 1983--Hydrologic 
Events and Issues. 
W88-03911 6B 


Summary of Eighteenth Meeting, Interagency 
Advisory Committee on Water Data. 
W88-03943 6B 


Determination of Fe(III) and Fe(II) in Oxalate 
Extracts of Sediment, 
W88-04042 7B 


Selective Transport of Hydrocarbons in the Un- 
saturated Zone Due to Aqueous and Vapor 
W88-04314 5B 


GEOLOGICAL SURVEY, RICHMOND, VA. 
WATER RESOURCES DIV. 
Relation Bet G dwater Quality and 
Mineralogy in the Coal-Producing Norton For- 
mation of Buchanan County, Virginia, 
W88-03895 5B 





Influences of Strip Mining on the Hydrologic 
Environment of Parts of Beaver Creek Basin, 
Kentucky, 1973-74, 

'W88-03906 SA 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
WATER RESOURCES DIV. 
Three-Dimensional Simulation of Free-Surface 
Aquifers by Finite-Element Method, 
W88-03888 2F 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 
Chemical and Physical Characteristics of Water 
and Sediment in Scofield Reservoir, Carbon 
County, Utah, 
W88-03897 2H 


Hydrology of the Price River Basin, Utah, with 
Emphasis on Selected Coal-Field Areas, 
W88-03904 2F 


Seepage Study of Six Canals in Salt Lake 
County, Utah, 1982-83, 
'W88-03923 4A 


Groundwater Conditions in the Lake Powell 
Area, Utah, With Emphasis on the Navajo Sand- 
stone, 

W88-03924 2F 





Groundwater Conditions in the Pla- 
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the Navajo Sandstone, 
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GEOLOGICAL SURVEY, ST. PAUL, MN. 


W88-03885 


GEOLOGICAL SURVEY, STUART, FL. 


GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 
Ice Volumes on Cascade Volcanoes: Mount 
Rainer, Mount Hood, Three Sisters, Mount 
Shasta, 


'W88-03894 2C 
Water in the Upper Yakima River Basin, Wash- 
ington, 

W88-03929 2E 
Water in the Lower Yakima River Basin, Wash- 
ington, 

W88-03930 2E 


Contributions of Rainfall to Constituent Loads 
in Storm Runoff from Urban Catchments, 
WS88-04289 2B 


GEOLOGICAL SURVEY, TAMPA, FL. WATER 
RESOURCES DIV. 
Subsurface Injection of Liquid Waste With Em- 
phasis on Florida, 
W88-03900 SE 


Sinkhole Features of Florida, 
W88-03927 7 


GEOLOGICAL SURVEY, TRENTON, NJ. 
Applications of Universal Kriging to an Aquifer 
Study in New Jersey, 

W88-04058 2F 


Trace-Metal and Organochlorine Residues in 
Sediments of the Upper Rockaway River, New 
Jersey, 

W88-04151 5B 


GEORGE WASHINGTON UNIV., 
WASHINGTON, DC. DEPT. OF CIVIL, 
MECHANICAL, AND ENVIRONMENTAL 
ENGINEERING. 

Sediment Convection-Diffusion and Bedform 


Length, 
W88-04456 2 


GEORGIA INST. OF TECH., ATLANTA. 

SCHOOL OF CIVIL ENGINEERING. 
Enhancement of Anaerobic Treatment Efficien- 
cy through Process Modification, 


W88-03832 5D 


Temperature Influence on Absorption and Strip- 
ping Processes, 
W88-04372 
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GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF MECHANICAL ENGINEERING. 
Bioaccumulation Factor for P-32 Measured in 
Bluegill, Lepomis macrochirus, and Catfish, Ic- 
talurus Punctatus, 
W88-04327 5B 


GEORGIA UNIV., ATHENS. DEPT. OF FOOD 
SCIENCE AND TECHNOLOGY. 
Infectivity and Antigenicity Reduction Rates of 
Human Rotavirus Strain Wa in Fresh Waters, 
W88-04084 5B 
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Comparative Study of the Mollusc Communities 
of Two Oligohaline Intertidal Marshes: Spatial 
and Temporal Distribution of Abundance and 


Biomass, 
‘W88-04482 2L 


GEORGIA UNIV., SAPELO ISLAND. MARINE 
INST. 
High Rates of Consumption of Bacteria by Pe- 
W88-03822 2H 


GESAMTHOCHSCHULE PADERBORN 
(GERMANY, F.R.). DEPT. OF APPLIED 
CHEMISTRY. 

Determination of Organic Group Parameters: 
AOCI, AOBr, AOS in Water by Means of Ion- 


ischer Anionen auf Chior- und Schwefelfreier 
Aktivkohle), 
W88-04343 5A 


GIFU UNIV. (JAPAN). DEPT. OF 
CHEMISTRY. 


Reductive Metabolism of Aminoazobenzenes by 
Pseudomonas cepacia, 
'W88-03699 5B 


Oxidative Pathway After Reduction of p-Amin- 


Results of Mapping a Groyne-Field of the Elbe 
River near Schnakenbek (Ergebnisse der Kar- 
tierung eines Buhnenfeldes in der Elbe bei 
Schnakenbek), 

W88-04351 2 


GLASGOW UNIV. (SCOTLAND). DEPT. OF 
FORENSIC MEDICINE AND 
Natural Enrichment of Arsenic in Loch Lomond 
Sediments, 
W88-03993 2K 


GOETEBORG UNIV. (SWEDEN). DEPT. OF 
ZOOLOGY. 
Acid-Shock, Aluminium, and Presence of 
Sphagnum Aurantiacum: Effects Embryological 
Development in the Common Frog, Rana Tem- 
poraia and the Moor Frog, Rana Arvails, 
'W88-03692 5C 


GOETEBORG UNIV. (SWEDEN). DEPT. OF 
ZOOPHYSIOLOGY. 
Few Intra-Lake Variations of Physiological Pa- 
rameters in Perch, Perca Fluviatilis, 
W88-03590 2H 


GRANADA UNIV. (SPAIN). DEPT. OF FOOD 
SCIENCE, TOXICOLOGYAND APPLIED 
CHEMICAL ANALYSIS. 
Comparative Study of Strains of Salmonella Iso- 
lated from Irrigation Waters, Vegetables and 
Human Infections, 
W88-03995 5B 


GRIFFITH UNIV., NATHAN (AUSTRALIA). 
SCHOOL OF AUSTRALIAN 
ENVIRONMENTAL STUDIES. 
Evaluating Partial Areas of Watershed Runoff, 
W88-03785 2E 


GUANGDONG RESEARCH INS., 
GUANGZHOU (CHINA). 
Gyarmati Principle and Open-Channel Velocity 
Distribution, 
W88-04265 8B 


GULF COAST RESEARCH LAB., OCEAN 
SPRINGS, MS. 
Effects of Chlorinated Discharges on Marine 
Animals, 


W88-03516 5C 


GULF COAST WASTE DISPOSAL 
AUTHORITY, HOUSTON, TX. 
Innovative Financing Techniques in a Volatile 
Market Require Cooperative Effort, 
W88-04436 6A 


HADASSAH MEDICAL SCHOOL, 
JERUSALEM (ISRAEL). ENVIRONMENTAL 
HEALTH LAB. 
Epidemiological Model of the Potential Health 
Risk Associated with Various Pathogens in 
Wastewater Irrigation, 
W88-03581 5C 


Prospective Epidemiological Study of Health 
Risks Associated with Wastewater Utilization in 


Agriculture, 
W88-03582 5c 


Microbiological Content and Health Effect of 
Fishponds Enriched with Wastewater Effluent, 
W88-03583 8I 


Viral Antibodies in Agricultural Populations Ex- 
posed to Aerosols form Wastewater 

During a Viral Disease Outbreak, 

W88-03672 5B 


HALFF (ALBERT H.) ASSOCIATES, INC., 
DALLAS, TX. 
Weather Radar and Weather Radar Processing 
Systems, 
W88-03635 7B 


HARDY ASSOCIATES, CALGARY (ALBERTA). 
Thermally Induced Heave Beneath Chilled 
Pipelines in Frozen Ground, 

W88-03756 2C 


HAWAII UNIV. AT HILO. DEPT. OF 
POLITICAL SCIENCE. 
Interstate and International Competition for 
Water Resources, 
W88-04290 6E 


HAWAII UNIV. AT MANOA, HONOLULU. 
COLL. OF TROPICAL AGRICULTURE. 
Field Methods for Unsaturated Hydraulic Con- 
ductivity and Sorptivity, 
W88-03942 2G 


HAWAII UNIV. AT MANOA, HONOLULU. 
WATER RESOURCES RESEARCH CENTER. 
Mechanism of Chloramine Inactivation of Polio- 
virus: A Concern for Regulators, 
W88-03525 5F 


Comparative Disinfection of Indicator Bacteria 
and Poliovirus by Chlorine Dioxide, 
W88-03573 5D 


DBCP, EDB, and TCP Contamination of 
Ground Water in Hawaii, 
W88-04061 5B 


HAWAII UNIV., HONOLULU. SCHOOL OF 
PUBLIC HEALTH. 
Water Consumption and Demand Measurements 
for Single-Family Households, 
W88-04092 6D 
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HEALTH AND WELFARE CANADA, OTTAWA (ONTARIO). 


HEALTH AND WELFARE CANADA, 
OTTAWA (ONTARIO). 
Correlation of Water Quality Parameters with 
Mutagenicity of Drinking Water Extracts, 
W88-03533 5C 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. 
Carcinogenicity of Chlorination By-Products: 


Trihalomethanes, 
W88-03534 5C 


Health Risks of Drinking Water Disinfectants 
and Disinfection By-Products, 
W88-03551 5C 


Drinking Water Transmission of Giardiasis in 
the United States, 
W88-03584 5B 


HEIDELBERG COLL., TIFFIN, OH. WATER 
QUALITY LAB. 
Monte Carlo Studies of Sampling Strategies for 
Estimating Tributary Loads, 
W88-04315 5B 


HELSINKI UNIV. (FINLAND). DEPT. OF 
ZOOLOGY. 
Changes of the Liver UDP-Glucuronosyltrans- 
ferase Activity on Trout (Salmo Gairdneri 
Rich.) Acutely Exposed to Selected Aquatic 
Toxicants, 
W88-03654 5C 


HESSISCHE LANDESANSTALT FUER 

UMWELT, WIESBADEN (GERMANY, F.R.). 
Ground-Water Contamination Caused by Read- 
ily Volatile Chlorinated Hydrocarbons in the 
Neu-Isenburg Area (Hesse). Exploration and 
Sanitary Measures between 1983 and 1986 
(Grundwasserverunreinigung durch  Leicht- 
fluechtige Chlorierte Kohlenwasserstoffe im 
Bereich Neu-Isenburg (Hesse). Erkundungs- und 
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HITACHI LTD., IBARAKI (JAPAN). 
ADVANCED RESEARCH LAB. 
Improvement of Settling 
vated Sludge by Addition of a Flock-Forming 
Bacterium, 


W88-03812 5D 


HNU SYSTEMS, INC., NEWTON, MA. 
Analysis of Purgeable Organics in Water by 
Capillary GC/PID-EICD, 
W88-04008 5A 


HOKKAIDO INST. OF PUBLIC HEALTH, 
SAPPORO (JAPAN). 
Fate and Behavior of Herbicides, Butachlor, 
CNP, Chiomethoxynil, and Simetryne in River 
Water, Shellfish, and Sediments of the Ishikari 
River, 
W88-04130 5B 


HONG KONG UNIV. DEPT. OF CIVIL 
ENGINEERING. 
Initial Dilution of Horizontal Jet in Crossflow, 
W88-04269 5B 


HOSTOS COMMUNITY COLL., BRONX, NY. 
DEPT. OF NATURAL SCIENCES. 
Potential of Acid Activated Clays in the Clarifi- 
cation of Menhaden Stickwater, 
W88-04119 5D 


HUNGARIAN POST-GRADUATE TRAINING 
INST., BUDAPEST. 
Modelling in the Technology of Wastewater 
Treatment, 
W88-03951 5D 


HUNTSVILLE, AL, 


City Turns to Automatic Irrigation for Its Parks, 
W88-03634 


HYDRO MONENCO CONSULTANTS LTD., 
MONTREAL (QUEBEC). 
Andekaleka Gathering Tube Hydropower 
Intake, 
W88-04396 8C 


HYDROLOGICAL RESEARCH UNIT, 
WALLINGFORD (ENGLAND). 
Flow of Surface Buoyant Jet in Cross Flow, 
W88-04390 5B 


IDAHO UNIV., MOSCOW. 
Alteration of Transplacental Carcinogenesis by 
Chlorinated Phenols, 
W88-03535 5C 


Immunotoxicologic Evaluation of Chlorine- 
based Drinking Water Disinfectants Sodium Hy- 
pochlorite and Monochloroamine, 

W88-03686 5C 


IDAHO UNIV., MOSCOW, DEPT. OF CIVIL 
ENGINEERING. 
Graphic Estimation of Peak Flow Reduction in 
Reservoirs, 
W88-04459 2E 


IFE UNIV. (NIGERIA). 
Bacteriological Aspects of Rainwater Harnessed 
for an Institutional Use - A Case Study, 
W88-03567 SF 


ILLINOIS INST. OF TECH., CHICAGO. 
PRITZKER DEPT. OF ENVIRONMENTAL 
ENGINEERING. 

Enhancement of Chlorine Inactivation of Es- 

cherichia coli by Sodium Ions, 

W88-03527 5F 


Kinetics of Cadmium and Copper Hydrolysis, 
W88-04385 5D 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL ENGINEERING. 
Wet Air Regeneration of PAC: Comparison of 
Carbons with Different Surface Oxygen Charac- 


teristics, 
W88-04255 5D 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF HORTICULTURE. 
Influence of Prestress Environment on Annual 
Bluegrass Heat Tolerance, 
W88-03752 21 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF URBAN AND REGIONAL 
PLANNING. 
Effects of a Chlorinated Discharge and a Ther- 
mal Outfall on the Structure and Composition of 
the Aquatic Macroinvertebrate Communities in 
the Sheep River, Alberta, Canada, 
W88-04253 5C 


ILLINOIS UNIV., URBANA. DEPT. OF CIVIL 
ENGINEERING. 
Habitat Elements in River Basin Management 
and Planning, 
W88-04414 5G 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
BRIXHAM (ENGLAND). BRIXHAM LAB. 
Effects of Colorants in the Aquatic Environ- 


ment, 
W88-03663 5C 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
Operational Water Quality Management: Prob- 
lem Context and Evaluation of a Model for 
River Quality, 
W88-04180 5G 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF MECHANICAL ENGINEERING. 
Ammonia Emissions and Their Role in Acid 
Deposition, 
W88-04140 5B 


INDIAN INST. OF SCIENCE, BANGALORE, 
DEPT. OF COMPUTER SCIENCE AND 
AUTOMATION. 
Improved Algorithms for Reservoir Capacity 
Calculation Incorporating Storage-Dependent 
Losses and Reliability Norm, 
'W88-04302 2E 


INDIAN INST. OF TECH., BOMBAY. 
CENTRE FOR ENVIRONMENTAL SCIENCE 
AND ENGINEERING. 


Sulfide and Sulfate Inhibition of Methanogene- 


sis, 
W88-04445 5D 


INDIAN INST. OF TECH., KANPUR. DEPT. 
OF CIVIL ENGINEERING. 
Enteric Virus Removal from Water by Coal- 
based Sorbents: Development of Low-cost 
Water Filters, 
W88-03568 5F 


Evaluation of Soluble and Insoluble Xanthate 
Process for the Removal of Heavy Metals from 
Wastewaters, 

W88-04450 5D 


INDIANA UNIV. AT BLOOMINGTON. 
SCHOOL OF PUBLIC AND 
ENVIRONMENTAL AFFAIRS. 
Quantitation of Toxaphene in Environmental 
Samples Using Negative Ion Chemical Ioniza- 


SA 


INDIANA UNIV. OF PENNSYLVANIA. 
Heavy Metals in Soil from Land Reclamation 
with Sludge, 
W88-03858 SE 


INDONESIAN INST. OF SCIENCES, 
DJAKARTA., LAB. OF ENVIRONMENTAL 
STUDY. 
Mercury Content in the Water and Marine Or- 
ganisms in Angke Estuary, Jakarta Bay, 
W88-04148 5B 


INDUSTRIAL TOXICOLOGY RESEARCH 
CENTRE, LUCKNOW (INDIA). 
Effect of Linear Alkyl Benzene Sulfonate in 
Skin of Fish Fingerlings (Cirrhina mrigala): Ob- 
servations with Scanning Electron Microscope, 
W88-03665 5C 


Zinc Sensitivity of a Freshwater Snail, Lymnaea 
luteola L., in relation to Seasonal Variations in 
Temperature, 

W88-03693 5C 


INNSBRUCK UNIV. (AUSTRIA). INST. FUER 
ZOOLOGIE. 
Contaminated Food and Uptake of Heavy 
Metals by Fish: A Review and a Proposal for 
Further Research, 
W88-04011 5B 


INSTITUT JOZEF STEFAN, LJUBLJANA 
(YUGOSLAVIA). 
Radioactivity of the Atomic Spa at Podcetrtek, 
Slovenia, Yugoslavia, 
W88-04329 2F 
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WRANCE. 
Trace Metals: Cd, Cu, Pb and Zn in Gelatinous 
Macroplankton from the Northwestern Mediter- 


ranean, 
W88-04033 SA 


INSTITUT RUDJER BOSKOVIC, ZAGREB 
(YUGOSLAVIA). CENTER FOR MARINE 
RESEARCH. 


Total and Methyl-Mercury Content in Bivalves, 
Mytilus galloprovincialis Lamarck and Ostrea 
edulis Linnaeus: Relationship of Biochemical 
Composition and Body Size, 

W88-03695 5C 


Suspended Matter Properties and its Role in 
Pollutant Transfer from the River to the Sea. 
Case Study: Adige River-Adriatic Sea, 

'W88-03862 5B 


INSTITUT ZA VODOPRIVREDU JAROSLAV 
CERNI, BELGRADE (YUGOSLAVIA). 
Water Quality Control Plan for West Morava 
River Basin in Yugoslavia, 
W88-04413 5G 


INSTITUTE FOR ATMOSPHERIC PHYSICS, 
BUDAPEST (HUNGARY). 
Background Levels of Air and Precipitation 
Quality in Europe, 
W88-03780 2B 


INSTITUTE FOR MARINE 
ENVIRONMENTAL RESEARCH, PLYMOUTH 
(ENGLAND). 
Sink or Drain: A Simulation Study of Factors 
Affecting the Role of an Estuary Subject to 
Toxic Inputs, 
W88-04261 5B 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
MORECS Discussion Meeting: April 1981. 
W88-03952 


MORECS, 
W88-03953 2D 


Soil Moisture Extraction Model, 
W88-03954 2D 


Problems Arising from the Field Capacity Con- 
cept in Comparing Measured Soil Moisture 
Deficits with MORECS Predictions, 

W88-03955 


Prediction of Soil Moisture Deficit: An Oper- 
ational Approach, 
W88-03957 2D 


INSTITUTE OF PUBLIC HEALTH, TOKYO 
(JAPAN). DEPT. OF SANITARY 
ENGINEERING. 

Microbial Indicators for the Efficiency of Disin- 


fection Processes, 
W88-03579 5A 


Factors Influencing the Selection of Appropriate 
Sanitation Technology, 
W88-03718 5D 


Microbial Quality of Human Wastes and Treat- 
ment Plant Effluent, 
W88-03731 5D 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
HUNTINGDON (ENGLAND). MONKS WOOD 
EXPERIMENTAL STATION. 

Bioaccumulation in Food Chains-A Rational 

Approach, 

W88-03668 5B 
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INSTITUTO NACIONAL DE CIENCIA Y 
TECNICA HIDRICAS, MENDOZA 


(ARGENTINA). 
Salinity Control of Interstate Waters in Argenti- 


na, 
W88-04367 5G 


INTERNATIONAL BANK FOR 
RECONSTRUCTION AND DEVELOPMENT, 
WASHINGTON, DC. 
Use of Public Resources for Water Supply and 
Sanitation Projects in Developing Countries, 
W88-03679 5F 


INTERNATIONAL LAB. OF MARINE 

RADIOACTIVITY, MONACO-VILLE 

(MONACO). 
Rapid Removal of Chernobyl Fallout from Med- 
iterranean Surface Waters by Biological Activi- 


ty, 
W88-04016 5B 


INTERSTATE COMMISSION ON THE 

POTOMAC RIVER BASIN, ROCKVILLE, MD. 
Statistical Modeling of Space-Time Rainfall 
Using Radar and Rain Gage Observations, 
W88-04310 2B 


IOWA STATE UNIV., AMES. DEPT. OF 
BOTANY. 
Determination of Nitrate in Water Using Am- 
monia Probes and Reduction by Titanium am, 
W88-04074 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
ENGINEERING. 


Assessment of a Class of Neyman-Scott Models 


for Temporal Rainfall, 
W88-04109 2B 


IOWA UNIV., IOWA CITY. COLL. OF 
MEDICINE. 
Relationships of Cancer incidence Rates in lowa 
Municipalities to Chlorination Status of Drink- 
ing Water, 
W88-03548 5C 


IOWA UNIV., IOWA CITY. DEPT. OF CIVIL 


Dichloramine Decomposition in the Presence of 
Excess Ammonia, 
W88-04260 5F 


IOWA UNIV., IOWA CITY. INST. OF 
HYDRAULIC RESEARCH. 
Numerical Simulation of Degradation of Alluvi- 
al Channel Beds, 
W88-04388 2J 


Free-Surface Swirling Flows in Vertical Drop- 
shaft, 
W88-04464 8B 


IOWA UNIV., OAKDALE. DEPT. OF 
PREVENTATIVE MEDICINE AND 
ENVIRONMENTAL HEALTH. 
Relationship of Fluoride in Drinking Water to 
Other Drinking Water Parameters, 
W88-03671 5C 


IZAAK WALTON KILLAM HOSPITAL FOR 
CHILDREN, HALIFAX (NOVA SCOTIA). 
Health Services and Water and Sanitation Serv- 
ices in the Northwest Territories: An Examina- 
tion of the Present State of Development and 
Some Thoughts for the Future, 
W88-04077 5F 


JACOBS ENGINEERING GROUP, INC., 
BATON ROUGE, LA. 
Process Plants as Hazardous-Waste Facilities, 
W88-03816 5G 


JADAVPUR UNIV., CALCUTTA (INDIA). 
DEPT. OF CHEMISTRY. 
Determination of Trace Metals in Natural 
Waters at Nanogram Per Liter Levels by Elec- 
trothermal Atomic Absorption Spectrometry 
after Extraction with Sodium Diethyldithiocar- 
bamate, 
W88-04332 5A 


JAPAN INTERNATIONAL COOPERATION 
AGENCY, TOKYO (JAPAN). 
Basic Concepts and Procedures for the Improve- 
ment of Solid Waste Managment in Urban 
Fringe Areas, 
W88-03716 SE 


JAPAN SEWAGE WORKS AGENCY, TODA. 


Performance Evaluation of the Oxidation Ditch 
Process, 
W88-03735 5D 


JODHPUR UNIV. (INDIA), DEPT. OF CIVIL 
ENGINEERING. 
Mean Flow Characteristics of Redeveloping 
Flows, 
W88-04404 8B 


JOENSUU UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Acute Lethal Toxicity of Some Reference 
Chemicals to Freshwater Fishes of Scandinavia, 
W88-03690 5A 


JOHANNESBURG CITY HEALTH DEPT. 
LABS, (SOUTH AFRICA). 
Preliminary Observations on Polyhydroxybutyr- 
ate Metabolism in the Activated Sludge Process, 
W88-03775 5D 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF ENVIRONMENTAL HEALTH 
SCIENCES. 

Reactivity of Chlorine Dioxide with Nucleic 

Acids and Proteins, 

W88-03526 5F 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF GEOGRAPHY AND 
ENVIRONMENTAL ENGINEERING. 
Assessing Flushing-Flow Requirements for 
Brown Trout Spawning Gravels in Steep 
Streams, 
W88-04297 2E 


Modeling of Biological Processes in the Subsur- 
face, 
W88-04361 5B 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DIV. OF ENVIRONMENTAL HEALTH 
ENGINEERING. 
Thiosulfate-Dechlorination Interference with 
the Folin-Ciocalteu Reagent Method for Protein 
Determination, 
W88-04454 5F 


JOHNS HOPKINS UNIV., SHADY SIDE, MD. 
AQUATIC ECOLOGY SECTION. 
Avoidance Responses of Juvenile Atlantic Men- 
haden, Brevoortia Tyrannus, Subjected to Si- 
multaneous Chlorine and delta T Conditions, 
W88-03518 5C 


Predicted Mortality of Chesapeake Bay Orga- 
nisms Exposed to Simulated Power Plant Chlor- 
ination Conditions at Various Acclimation Tem- 
peratures, 
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(HUNGARY). DEPT. OF BIOCHEMISTRY. 
Accumulation of Pesticides in the Organs of 
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KANAZAWA UNIV. (JAPAN). 
New Method of Sulphur Denitrification for 
Sewage Treatment by a Fluidized Bed — 
W88-03742 


KANSAS DEPT. OF HEALTH AND 
ENVIRONMENT, TOPEKA. DIV. OF 
ENVIRO) ° 
Between Urban Areas and the 
Concentrations of Chlordane in Fish from the 
Kansas River, 
W88-04131 5B 


KANSAS STATE GEOLOGICAL SURVEY, 
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Seismic Reflection Study of a Shallow Aquifer 
During a Pumping Test, 
W88-04062 2F 
KANSAS STATE UNIV., MANHATTAN, DEPT. 
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dient Models, 
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KARLSRUHE UNIV. (GERMANY, F.R.). INST. 
FUER SIEDLUNGSWASSERWIRTSCHAFT. 
Reuse of Municipal Wastewater in Arid Coun- 


tries, 
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Regional Sludge Treatment and Disposal Opti- 
mizing Reliability and Cost, 
W88-04369 5D 
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Identification of Oil | Spills in Harbours by Means 


5B 


ALMA-ATA (USSR), FACULTY OF 
CHEMISTR 


we 
X-Ray Fluorescence Determination of Pre-Ex- 
tracted Aluminium and Gallium in Waste- 


Waters, 
W88-04165 5A 


KENTUCKY DIV. OF AIR QUALITY, 
FRANKFORT. PROGRAM DEVELOPMENT 
BRANCH. 


Water Pollution form Oil and Gas Recovery in 
Eastern Kentucky Watersheds, 
'W88-04299 5C 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
CHEMICAL ENGINEERING. 
Ozonolysis of Organic Compounds in a Two- 
Phase Fluorocarbon-Water System, 
W88-04470 sD 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
CIVIL ENGINEERING. 
Design of Stormwater Detention Basins for Mul- 
tiple Design Frequencies, 
W88-04268 4A 


OR-12 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
STATISTICS. 
Mathematical Model for Evaluation of the 
Effect of Soil Erosion on Soil Productivity, 
W88-04243 


KENYA AGRICULTURAL RESEARCH INST., 
NAIROBI. 
Note on the Effect of Fallowing on Water Stor- 
age and Loss as Determined from a Lysimeter 
for a Tropical Clay Soil, 
W88-03877 2G 


KERNFORSCHUNGSANLAGE JUELICH 


Impact of Rotifer Grazing on Population Dy- 
namics of Green Microalgae in High-Rate 


Ponds, 
W88-04034 5D 


KERNFORSCHUNGSZENTRUM KARLSRUHE 
G.M.B.H. (GERMANY, F.R.). ABT. 
W. LOGIE. 


Example of Substituted Aromatic = 
W88-04031 


KIEL UNIV. (GERMANY, F.R.). INST. FUER 
MEERESKUNDE. 


Seasonal and Spatial Distribution of Extracellu- 
lar Enzymatic Activities and Microbial Incorpo- 
ration of Dissolved Organic Substrates in Marine 
Sediments, 

W88-04080 2L 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 

ARABIA). FACULTY OF EARTH SCIENCES. 
Mutagenicity of Tama River Sediments, 
W88-04133 5B 


KING SAUD UNIV., RIYADH (SAUDI 

ARABIA). DEPT. OF CIVIL ENGINEERING. 
Pollutant Washoff by Overland Flow, 
W88-03798 5B 


KITAKYUSHU MUNICIPAL INST. OF 
ENVIRONMENTAL HEALTH SCIENCES 
(JAPAN). 

Studies of Procedures for Recovery of Viruses 

from Activated Sludge, 

W88-03576 5A 


KONGELIGE VETERINAER- OG 
LANDBOHOEJSKOLE, COPENHAGEN 
(@ENMARKE). INST. OF VETERINARY 
MICROBIOLOGY AND HYGIENE. 
Acridine Orange Direct Counts in Drinking 
Water Control Programmes - A Method to 
Catch up with Bacterial Dormancy, 
W88-03765 5A 


KUBOTO LTD., OSAKA (JAPAN). WATER 
TREATMENT FACILITIES ENGINEERING 
DEPT. 
Development of Nitrogen Removal Technology 
in Night Soil Treatment by Circulated Aeration 
Type Biological Denitrification, 
W88-03739 5D 


KURITA WATER INDUSTRIES LTD., 
YOKOHAMA (JAPAN). KURITA CENTAL 


Advanced Night Soil Treatment by Mechanical 
Solids Separation and Biological Processes, 
W88-03741 sD 


KUWAIT INST. FOR SCIENTIFIC 
RESEARCH, SAFAT. DEPT. OF 
ENVIRONMENTAL SCIENCES, 
Role and Problems of Monitoring Bottom Sedi- 
ment for Pollution Assessment in the Coastal 
Marine Environment, 
W88-04362 5A 


KUWAIT UNIV., SAFAT. COLL, OF 

ENGINEERING AND PETROLEUM. 
Diffusion of Crude Oil in Water, 
W88-04126 


KUWAIT UNIV., SAFAT. DEPT. OF CIVIL 
ENGINEERING. 
Operating Characteristics of the Aerated Sub- 
merged Fixed-Film (ASFF) Bioreactor, 
W88-04256 5D 


KYOTO UNIV. (JAPAN). DEPT. OF 
ENVIRONMENTAL AND SANITARY 
ENGINEERING. 
Studies on the Contact Biofilter as a Compact 
Process in Domestic Sewage Treatment, 
W88-03724 5D 


KYOTO UNIV., OSAKA (JAPAN). RESEARCH 
REACTOR INST. 
Soil Water Effects on Concentration Profiles 
ee SE 2 pee 
W88-04330 


LABOR FUER GEOANALYTIK, 

HILDESHEIM (GERMANY, F.R.). 
Ion-Chromatography in the Routine Analysis of 
Water and Environmental Material (Die Ionen- 
Chromatographie in der Routinemaessigen 
Wasser- und Umweltanalytik), 

W88-04323 5A 


LABORATORIO NACIONAL DE 
ENGENHARIA CIVIL, LISBON (PORTUGAL). 
Water Resources Planning - a Research Pro- 


gram, 
W88-04424 6A 


LAITRAM CORP., NEW ORLEANS, LA. 
Wave-Powered Electrolysis of Water, 
'W88-03947 


LAKEHEAD UNIV., THUNDER BAY 
(ONTARIO). 
Drained Deformation and Failure Due to Cyclic 
Pore Pressures in Soft Natural Clay at Low 
Stresses, 
W88-03753 2G 


LARSON (BARRY) ASSOCIATES, CONCORD, 
MA. 


New Hampshire Water Law: An Interpretive 
Overview, 
W88-04285 6E 


LATROBE VALLEY WATER AND SEWAGE 
BOARD, TRARALGON (AUSTRALIA). 
Assessment of a Low-Cost Wastewater Disposal 
System After Twenty-five Years of ceonten, 
W88-04355 5E 


Changes in the Riffle Macroinvertebrate Fauna 
of the Tanjil River, Southeastern Australia, 
During Construction of Blue Rock Dam, 

'W88-04475 6G 


LAURENTIAN UNIV., SUDBURY (ONTARIO). 
DEPT. OF BiOLOGY. 
Metals in Crayfish from Neutralized Acidic and 
Non-Acidic Lakes, 
W88-04147 5B 


LAW ENVIRONMENTAL SERVICES, 
MARIETTA, GA. 
Underground Storage Tanks Potential for Eco- 
ic Di ; 
W88-03610 5B 


LAWRENCE LIVERMORE NATIONAL LAB., 
CA, 
Upstream Calculation of Characteristics for 
Kinematic Wave Routing, 
W88-04235 2E 





LAWRENCE LIVERMORE NATIONAL LAB., 


UNIV. (ENGLAND). DEPT. OF CIVIL 


ENGINEERING. 

Removal of Excreted Bacteria and Viruses in 

Deep Waste Stabilization Ponds in Northeast 

Brazil, 

W88-03562 5D 

Low Cost Controlled Composting of Refuse and 

Sewage Sludge, 

W88-04368 5D 
LEWIN FRYER AND PARTNERS, HAMPTON 
(ENGLAND). 

Spillway Gates and Bottom Outlet at Kotmale 

W88-04047 8A 


LIEGE UNIV. (BELGIUM). 
Seasonal Variation of the Cadmium Content of 
Murex trunculus in a Non-Cadmium Polluted 


Environment, 
W88-03697 5B 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
BOTANY. 
Guidelines for the Minimum Evaluation of the 
Performance of Full-Scale Waste Stabilization 
Pond Systems, 
W88-04446 5D 
LOS ANGELES COUNTY SANITATION 
DISTRICTS, WHITTIER, CA. 
Health Effects of Water Reuse: 


ENVIRO ‘AL DIV. 

Use of Anthracite Ash as a Media for a Fixed- 

film Biological Process, 

W88-03722 5D 
LOUISIANA STATE UNIV., BATON ROUGE, 
CENTER FOR WETLAND RESOURCES. 

Effects of Salinity and Varying Boron Concen- 


eee ee 
W88-03661 


Gas Composition and Respiration of Water Oak 
(Quercus Nigra L.) and Green Ash (Fraxinus 
Pennsylvanica Marsh.) Roots After Prolonged 


Flooding, 
W88-03662 21 


Multivariate Approach to the Investigation of 
Nutrient Interactions in the Barataria Basin, 


Louisiana, 

W88-03936 5C 

Gas Exchange Characteristics of Gulf of Mexico 
2L 


ae Sa ee cae eee 
i from a Sugar Refinery 

Wansaee Stream, 

W88-04073 5D 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CHEMISTRY. 
Synergistic Effects of pH and Aluminum Con- 
centrations on the Life Expectancy of Tilapia 
(Mozambica) Fingerlings, 
W88-04124 5C 


LOUISIANA TECH UNIV., RUSTON. DEPT. 
OF CIVIL ENGINEERING. 
Rapid Removal of Colloidal Substrate from Do- 
mestic Wastewaters, 
W88-04198 5D 


MCGILL UNIV., MONTREAL (QUEBEC). DEPT. OF CIVIL ENGINEERING. 


Geeeciieeabak Settinte for Yeisintive ibdies 
‘Segregation Between Roach (Rutilus rutilus) 
and Rudd (Scardinius erythrophthalmus) in a 
Shallow ic Lake, 


W88-04010 2H 


LUTAB A.B., BROMMA (SWEDEN). 
Long-Term Deformation and Failure of Buried 
Plastic Pipes, 

W88-03684 &G 


LYON-1 UNIV., VILLEURBANNE (FRANCE), 
SECTION OF FRESHWATER ECOLOGY. 
Classification and Succession of Former Chan- 
nels of the French Upper Rhone Alluvial Plain 
Using Mollusca, 
W88-04226 2H 


LYON-3 UNIV. (FRANCE). DEPT. OF 
GEOGRAPHY 


Channel Degradation in the Middle Arve River, 
France, 
W88-04231 


LA). 
Separated Flow in Lee of Solid and Porous 
Fences, 
8B 


MACLAREN PLANSEARCH, INC., TORONTO 
(ONTARIO). 
Model Test of a Pumping Station Wet Well, 
W88-03640 5D 


MADRID UNIV. (SPAIN). DEPT. OF 
CHEMICAL ENGINEERING. 
Activated Sludge Treatment of Waste Water 
Contaminated with Heavy Metals: Advantages 
of the Use of Sepiolita into the Biological Units, 
W88-04125 5D 


MAINE UNIV. AT ORONO. DEPT. OF 
BOTANY AND PLANT PATHOLOGY. 
Green Algal Ropes: A Novel Estuarine Phe- 
nomenon in the Gulf of Maine, 
‘W88-04484 2L 


MAINE UNIV. AT ORONO. DEPT. OF 
GEOLOGICAL SCIENCES. 
Chronology, Magnitude and Paleolimnological 
Record of Changing Metal Fluxes Related to 
Atmospheric Deposition of Acids and Metals in 
New England, 
W88-03963 5B 


MAINE UNIV. AT ORONO. INST. FOR 
QUATERNARY STUDIES. 

Distribution and Abundance of Tidal Marshes 

Along the Coast of Maine, 

'W88-04480 2L 
MALAGA UNIV. (SPAIN). DEPT. OF 
ANALYTICAL CHEMISTRY. 

Simultaneous Determination of Gallium and 

Zinc in Biological Samples, Wine, Drinking 

Water, and Wastewater by Derivative Synchro- 

nous Fluorescence Spectrometry, 

W88-03882 5A 
MANCHESTER UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 

Transformation of Regular Waves, 

W88-03804 8B 


MANGALORE UNIV. (INDIA). 
Water-Borne Hyhomycetes of the Western Ghat 
Forests, 

W88-03847 2H 


Water-Borne Fungi of Kunthi River in Silent 
Valley, Kerala, 
W88-03848 2H 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
CIVIL ENGINEERING. 
Use of Geographic Information Systems (GIS) 
in River Basin Management, 
W88-04420 TA 


MARATHWADA UNIV., AURANGABAD 
(INDIA). 
i Mycoflora of Groundnut Grown in 
Sewage and Sludge Treated Soils, 
W88-03846 SE 


MARINE BIOLOGICAL LAB., WOODS HOLE, 
MA, 


Variability in the Chemistry of Estuarine Plants 
and Its Effect on Feeding by Canada Geese, 
W88-04012 2H 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF CIVIL ENGINEERING. 


S-Graphs for Urban ae 
W88-04391 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF MATHEMATICS, 
Are Rain Rate Processes Self-Similar, 
W88-04301 2B 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF CIVIL 
ENGINEERING. 


Application of Spatial Poisson Models to Air 
Mass Thunderstorm Rainfall, 
W88-04108 2B 


Hydrologic Parameters of Salt Marsh Peat, 
W88-04245 2L 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF CIVIL ENGINEERING. 

Flow Variable Discharge Permits, 

W88-04275 5G 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF PLANT AND SOIL SCIENCES. 
Unstable Flow in Layered Soils: A Review, 
'W88-04240 5B 


MASSACHUSETTS UNIV., AMHERST. DIV. 
OF PUBLIC HEALTH. 
Effects of Trichloroacetic Acid, a Widespread 
Product of Chlorine Disinfection, on the Drag- 
onfly Nymph Respiration, 
W88-04121 5C 


MASSACHUSETTS UNIV., AMHERST. 
WATER RESOURCES RESEARCH CENTER. 
Fiscal Year 1985 Program Report (Massachu- 
setts Water Resources Research Center), 
'W88-03496 9D 


MASSACHUSETTS UNIV. AT BOSTON. 
DEPT. OF BIOLOGY. 
Distribution of Indicator Bacteria and Vibrio 
parahaemolyticus in Sewage-Polluted Intertidal 
Sediments, 


W88-04081 5B 


MASSACHUSETTS WATER RESOURCES 
AUTHORITY, BOSTON. 
Boston Project Tests Methods and Markets, 
W88-04087 SE 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF CIVIL ENGINEERING. 
Desorption of Cationic Polyacrylamide from 
Bleached Kraft Pulp Fibers, 
W88-04378 5D 





ORGANIZATIONAL INDEX 


MCGILL UNIV., MONTREAL (QUEBEC). DEPT. OF GEOGRAPHY. 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF GEOGRAPHY. 
Preliminary Study of the Effects of Drainage 
and Harvesting on Water Quality in Ombrotro- 
phic Bogs near Sept-Iles, Quebec, 
W88-04278 4c 


Influence of Channel Width on Bed Load Trans- 


port Capacity, 
W88-04407 2g 


Measures of Flow Intensity as Predictors of Bed 
Load, 
W88-04457 2 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF PHYSICS. 
Physical Modeling and Analysis of Rain and 
Clouds by Anisotropic Scaling Multiplicative 


Processes, 
W88-04112 2B 


MEISEI UNIV., TOKYO (JAPAN). DEPT. OF 
CIVIL ENGINEERING. 
Treatment Characteristics of the Two Phase An- 
aerobic Digestion System Using an Upflow 
Filter, 
W88-03728 5D 


METCALF AND EDDY, INC., WAKEFIELD, 
MA. 
Air Stripping Treatment for Removal of Vola- 
tile Organic Chemicals: A Case Study of Bur- 
i Massachusetts, 
W88-04161 5F 


METROPOLITAN DENVER SEWAGE 
DISPOSAL DISTRICT NO. 1, CO. 
Denver’s Long Distance Raw Sludge Transfer 


Pays Off, 

W88-03633 SE 
MIAMI UNIV., CORAL GABLES, FL. DEPT. 
OF CIVIL AND ARCHITECTURAL 
ENGINEERING. 


Influence of Surface Waves on Outfall Dilution, 
W88-04395 SE 


Macrodispersion in Stratified Porous Media, 
W88-04468 5B 


MIAMI UNIV., OXFORD, OH. DEPT. OF 
ZOOLOGY. 
Power Plant Chlorination: Immediate and Per- 
sistent Effects of Sublethal Concentrations on an 
Estuarine Crustacean, 
W88-03523 5C 


MICHIGAN DEPT. OF PUBLIC HEALTH, 
LANSING. SECTION OF WATER SUPPLY. 
Water Treatment Plant Operation Review 


Manual for Operators, 
W88-03981 5F 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Two-Dimensional Buoyant Jets in Two-Layer 

Ambient Fluid, 

W88-04394 5B 


MICHIGAN STATE UNIV., EAST LANSING. 
INST. OF WATER RESEARCH. 
Fiscal Year 1985 Program Report (Michigan 
Institute of Water Research), 
W88-03497 9D 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
ENVIRONMENTAL AND INDUSTRIAL 
HEALTH. 

Recovery Studies of Volatile Organics in Sedi- 

ments Using Purge/Trap Methods, 

W88-03883 5A 


Microcomputer-Interfaced Continuous Flow 


Toxicity Test System, 
W88-04028 5A 


OR-14 


Application of Tracer Techniques to Continu- 
ous-Flow Toxicity Testing, 
W88-04029 5A 


MICHIGAN UNIV., ANN ARBOR. GREAT 
LAKES RESEARCH DIV. 

Benthic Community Structure and Composition 

Among Rocky Habitats in the Great Lakes and 

Keuka Lake, New York, 

W88-04203 2H 
Effects of Temperature and Density on Sedi- 
ment Reworking by Stylodrilus heringianus (Oli- 
gochaeta: Lumbriculidae), 

W88-04217 2H 


MICHIGAN UNIV., ANN ARBOR. SCHOOL 
OF NATURAL RESOURCES. 
Revised Estimates of Power Plant Entrainment 
of Ichthyoplankton in Western Lake Erie in 
1975-77, 
W88-04210 6G 


MIDDLESEX POLYTECHNIC, ENFIELD 
(ENGLAND). URBAN POLLUTION 
RESEARCH CENTER. 

Development of Water Quality Indices for 

Operational Management, 

W88-04427 5G 


MINISTRY OF CONSTRUCTION, IBARAKI 
(JAPAN). SEWAGE WORKS SECTION. 
Operation and Maintenance of Small Scale 
Wastewater Treatment Plants, 
W88-03737 5D 


MINISTRY OF HEALTH AND WELFARE, 
TOKYO (JAPAN). 
Management of Household Human Waste in 
Japan, 
W88-03707 5D 


International Cooperation for the Improvement 
of Environmental Sanitation by Japan, 
W88-03711 5D 


MINISTRY OF TRANSPORT AND PUBLIC 
WORKS, THE HAGUE (NETHERLANDS). 
Towards Control of an Estuary, 
W88-04428 


MINISTRY OF WORKS AND 
DEVELOPMENT, CHRISTCHURCH (NEW 
ZEALAND). HYDROLOGY CENTRE. 

Effects of Irrigation on Water Quality of a Shal- 

low Unconfined Aquifer, 

W88-04279 6G 


MINNESOTA UNIV.-DULUTH. DEPT. OF 
BIOLOGY. 
Effects of Three Related Amides on Microeco- 
system Stability, 
W88-03670 5C 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF CIVIL AND MINERAL ENGINEERING. 
Negatively Buoyant Flow in a Diverging Chan- 
nel. I: Flow Regimes, 
W88-04233 8B 


Negatively Buoyant Flow in a Diverging Chan- 
nel. II: 3-D Flow Field Descriptions, 
W88-04234 8B 


Process Considerations in Biological Treatment 
of Low Concentration Wastewaters. II. Dynam- 


Ics, 
W88-04339 5D 


Onset of Underflow in Slightly Diverging Chan- 


nels, 
W88-04387 8 


Weak Vortices at Vertical Intakes, 
W88-04401 8B 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF SOIL SCIENCE. 
Simulating the Effects of Soil Depth and Climat- 
ic Factors on Corn Yield, 
‘W88-04044 2G 


MINNESOTA UNIV. TECHNICAL COLL., 
WASECA., 
Sulfate and Gypsum Determination in Saline 
Soils, 
W88-04039 7B 


MISSISSIPPI STATE UNIV., MISSISSIPPI 
STATE. WATER RESOURCES RESEARCH 
INST. , 
Mississippi Water Resources Conference, 1986. 
W88-03493 6B 


MISSISSIPPI UNIV., UNIVERSITY. DEPT. OF 
CIVIL ENGINEERING. 
Taylor’s Hypothesis and Dissipation in Rainfall, 
W88-04107 2A 


MISSOURI UNIV.-COLUMBIA. DEPT. OF 
CHEMISTRY. 
Characterization, Renovation, and Utilization of 
Water from Slurry Transport Systems, 
W88-03934 5D 


MISSOURI UNIV.-ROLLA. DEPT. OF 
CHEMICAL ENGINEERING. 
Fluid Mechanics and Unit Operations, 
W88-03979 


MISSOURI UNIV.-ROLLA. DEPT. OF 
GEOPHYSICS. 
Pollution Potential of Pit Quarries Employed as 
Waste Disposal Sites, 
W88-03933 5E 


MIYAZAKI UNIV. (JAPAN). DEPT. OF CIVIL 
ENGINEERING. 
Subsurface Seawater Intrusion Barrier Analysis, 
W88-04237 5G 


MOBAY CORP., NEW MARTINSVILLE, WV. 
ENVIRONMENTAL RESEARCH LAB. 
Wastewater Analysis with Robotics and Gas 
Chromatography, 
W88-03841 5A 


MOLECULON RESEARCH CORP., 
CAMBRIDGE, MA. 
Demonstration of Industrial Wastewater Ren- 
ovation by Extraction of Organic Chemicals 
Using Poroplastic Membranes, 
W88-03494 5D 


MONASH UNIV., CLAYTON (AUSTRALIA). 
DEPT. OF CIVIL ENGINEERING. 
Modeling of Evapotranspiration from Homoge- 
neous Soils, 
W88-04322 2D 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF CIVIL AND AGRICULTURAL 
ENGINEERING. 

Kinematic Properties of Mudflows on Mt. St. 

Helens, 

W88-04271 2J 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF MICROBIOLOGY. 
Health Significance and Occurrence of Injured 
Bacteria in Drinking Water, 
W88-03585 5F 





MONTEDISON POLIMERI S.P.A., MILAN 
(aTALY). 
General Remarks on Phosphorus Sources in 
Areas Susceptible to Eutrophication, with Par- 
ticular Reference to the Northern Adriatic 


Coast, 
W88-03861 5G 


MONTGOMERY (JAMES M.), INC., 
PASADENA, CA, 
Activated Sludge Clarifiers: Design Require- 
ments and Research Priorities, 
W88-04068 5D 


Water Resources 
Central Valley of California, 
‘W88-04422 4B 


t in the Semi-arid 


MOSCOW STATE UNIV. (USSR). 
Study of Copper (II) Complex Compounds with 
Bismuthiol Derivatives in Butanone, 
W88-03638 5A 


MOUNT HOLLY SEWERAGE AUTHORITY, 
NJ. 
Mount Holly Makes a Business Out of Sludge 


Processing, 

W88-03603 5E 
NAGOYA UNIV. (JAPAN). WATER 
RESEARCH INST. 


Photosynthetic Products and Nutrient Availabil- 
ity in Phytoplankton Population from Gokasho 


2L 


NARA WOMEN’S UNIV. (JAPAN). DEPT. OF 
BIOLOGY. 
Numerical Estimation to Organic Pollution of 
Flowing Water by Using the Epilithic Diatom 
Assemblage --- Diatom Assemblage Index 
po), 


(DAI 
W88-03859 5A 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, GREENBELT, MD. 
GODDARD SPACE FLIGHT CENTER. 
pn ae Stochastic Model of Rainfall for 
ite Remote-Sensing Studies, 
wee-orios 2B 


NATIONAL BACTERIOLOGICAL LAB., 
STOCKHOLM (SWEDEN). 
Waterborne Outbreaks in Sweden - Causes and 
Etiology, 
W88-03580 5C 


NATIONAL BUREAU OF STANDARDS 
(NML), G. jURG, MD. CHEMICAL 
KINETICS DIV. 

Rate Constants for Some Oxidations of S(IV) by 
Radicals in Aqueous Solutions, 

W88-04136 2K 


NATIONAL CANCER INST., BETHESDA, MD. 
ENVIRONMENTAL EPIDEMIOLOGY 
BRANCH. 
Epidemiologic Studies of Chlorination By-Prod- 
ucts in Drinking Water: An Overview, 
W88-03550 5C 


NATIONAL CENTER FOR ATMOSPHERIC 
RESEARCH, BOULDER, CO. 
Electrostatic Energy of a Thunderstorm and Its 


Rate of Change, 
W88-04113 2B 


NATIONAL CENTER FOR ATMOSPHERIC 
RESEAR 


OJECT. 
Analysis of Emission Databases for Regional 
Models, 
W88-03777 7c 
NATIONAL CENTRAL UNIV., CHUNG-LI 
Characteristics of Community Wastewater Bio- 


logical Treatment Processes in Taiwan, 
W88-03734 5D 


NATIONAL WATER RESEARCH INST., BURLINGTON (ONTARIO). 


NATIONAL CHIAO TUNG UNIV., HSINCHU 
(TAIWAN). DEPT. OF CIVIL ENGINEERING. 
Theis’ Solution by Nonlinear Least-Squares and 
Finite-Difference Newton’s Method, 
W88-04063 2F 


NATIONAL COAL BOARD, LONDON 


Dictionary of Waste and Water Treatment, 
W88-03982 


NATIONAL COUNCIL OF THE PAPER 


(INDIA). 
Impact of Pulp and Paper Mill Wastewater on 
Crop and Soil, 
W88-04354 SE 


NATIONAL HYDROLOGY RESEARCH INST., 
SASKATOON (SASKATCHEWAN). 
Incidence of Deformities in Chironomus spp. 
from Port Hope Harbour, Lake Ontario, 
W88-04212 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). 
General Review and New Regarding 
the Development of Human Wastewater Treat- 
ment in Japan, 
W88-03719 5D 


NATIONAL INST. FOR ENVIRONMENTAL 


moval of Nitrogen, Phosphorus and BOD as 
Applied to Small Community Sewage Treat- 


ment, 
W88-03743 5D 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). WATER AND 
SOIL ENVIRONMENT DIV. 
Domestic Sewage Treatment Using an Anaero- 
bic Biofilter with an Aerobic Biofilter, 


W88-03727 5D 
NATIONAL INST. FOR WATER RESEARCH, 
AFRI 


logical Safety of Treated Drinking Water, 
W88-03577 


NIWR Interlaboratory Comparison = No. 
81/A: Nitrogen and Phosphorous Analysis, 
Evaluation of Results, 

W88-03646 5A 


Assessment of Chlorinated Pesticides in the 
Major Surface Water Resources of the Orange 
Free State during the Period September 1984 to 


September 1985, 
W88-03766 5A 


Reflections on Anaerobic Process Biotechnol- 
ogy and Its Impact on Water Utilisation in South 


Africa, 
W88-03767 5D 


Phosphate Exchange Characteristics of Wet and 
Dried Sediment Samples from a Hypertrophic 
Reservoir: Implications for the Measurements of 
Sediment Phosphorus Status, 

W88-04025 5A 


Investigation of the Performance of Two Newly 
Installed Defluoridation Plants in South Africa 
and Some Factors Affecting Their Performance, 
W88-04379 SF 


NATIONAL MARINE FISHERIES SERVICE, 
AUKE BAY, AK. AUKE BAY LAB. 
Measuring Tri-n-Butyltin in Salmon by Atomic 
Absorption: Analysis With and Without Gas 
Chromatography, 
W88-04149 5A 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. 
GREAT LAKES ENVIRONMENTAL 
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W88-04379 
W88-04380 
W88-04381 
W88-04382 
W88-04383 
W88-04384 
W88-04385 
W88-04386 
W88-04387 
W88-04388 
W88-04389 
W88-04390 
W88-04391 
W88-04392 
W88-04393 
W88-04394 
W88-04395 
W88-04396 
W88-04397 
W88-04398 
W88-04399 
W88-04400 
W88-04401 
W88-04402 
W88-04403 
W88-04404 
W88-04405 
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Subject Fields 
NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, United States, and Mexico 
NATURE OF WATER please use this price schedule; other addressees, 
write for PR-360-4, 
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WATER CYCLE MICROFICHE PAPER COPY DISKETTES MAGNETIC TAPE 


ADD nnn SAIS Losin eveneneee $50.00 
a 9.95 , : 75.00 


WATER SUPPLY AUGMENTATION MIS EB 1500 
AND CONSERVATION 9s aw : 


25.95 
32.95 


WATER QUANTITY MANAGEMENT gape 
AND CONTROL _* 
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WATER QUALITY MANAGEMENT 
AND PROTECTION 


WATER RESOURCES PLANNING 





“Contact NTIS for price quote. 


s RESOURCES DATA PRICES EFFECTIVE JANUARY 1, 1988 











ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 
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INDEXES 
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SUBJECT INDEX 
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AUTHOR INDEX 
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ORGANIZATIONAL INDEX 
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ACCESSSION NUMBER INDEX 
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